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HIS EXCELLENCY, C. S. MOREHEAD, 

Governor op Kentucky: 

Sm: — Since the manuscript of the First Report of the Geological 
Survey of Kentucky was submitted the Geological Survey has been 
continued, both in the field and office, with unremitting diligence. 

The two Topographical Corps which the law required to be organiz- 
ed have been operating — ^the one in the east, chiefly in Greenup coun- 
ty ; the other in the west, chiefly in Hopkins county. The Western 
Corps was detailed on the Base Line in August, on which work it is 
still engaged. 

In consequence of the indisposition of the gentleman who was to 
take the direction of the Eastern Corps, in the early part of last sea- 
son, in the absence of the Topographical Assistant, when engaged in 
other parts of the State, the work in Greenup was somewhat retard- 
ed, but nevertheless it is hoped that during the present season the To- 
pographical work of that county will not only be completed, but the 
detailed survey extended across part of Carter into Lawrence. 

The Topographical Survey of Hopkins county was nearly comple- 
ted last August, when the Western Corps had to be detailed on the 
Base Lime. As that line traverses the State nearly centrally, and is 
intended to afford stations of departure, return, and interconnection, 
and is the main line to which all the Topographical work is to be re- 
ferred, it has not only been executed with all the accuracy which our 
means would afford, but it has been run open — i. e. cut out — so as to 
give it permanency of location easily recognizable. 
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'. . ;• My own Corps has been chiefly occupied in continuing the recon- 
*' •, noissance through the central counties of the State, defining the gen- 
eral boundaries of the formations, and unravelling their stratigraphical 
geology, making collections for the Chemical Department and the 
State cabinet of ores, coals, rocks, fossils, clays, soils, and sub-soils, 
and testing the mineral waters, qualitatively, at their fountain head. 

The Chemical Assistant has already completed and reported on, 
since his last report, two hundred and six analyses, as follows: 
48 iron ores of the limonite variety. 
22 iron ores of the carbonate variety. 
43 soils, sub-soils, and marls. 
31 limestones. 
30 coals. 

16 mineral waters and salts. 
4 copper and zinc ores, and bitumens. 
4 sandstones. 
2 pig-iron. 
2 shales and slates. 
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For the convenience of the printer, who is desirous of commencing 
the printing of the report early, in order to be able to have it com- 
pleted, as the law provides, by the time the Legislature is next in ses- 
sion, all that part of the report which is now completed, both General, 
Chemical, and Topographical, has been arranged in the First Part of 
this report, while the reports to be subsequently completed will form 
the Second Part 



GENERAL REPORT. 



CHAPTER I. 

AGRICULTURAL GEOLOGY. 

GENERAL BEMARE8 OK SOILS. 

The citizens of Kentucky are pre-eminently an agricultural people. 
In the Eastern and Northern States the wealth, influence, and intelli- 
gence of the population are, in a great measure, concentrated in cities, 
towns, and villages. Not so in Kentucky ; the substantial patriarchal 
&rmer forms by far the larger and most influential part of the Com- 
monwealth. All, therefore, that relates to the cultivation of the soil 
is of very general interest. In prosecuting the geological survey of 
the State special attention has, therefore, been devoted to the Agricul- 
tural Department of the survey, especially during the two past seasons. 
Already upwards of one hundred and eighty soils have been collec- 
ted, upon a systematic plan, with reference not only to the subjacent 
geological formation, but also to various local modifications of soils, 
derived from the same leading formation, where a diflference or pecu- 
liarity in the lithological character of any underlying member indica- 
ted that there might be a marked character of the soils also. A large 
proportion of these soils have also been collected in sets of three or 
more from the same locality, with the following objects in view : Pla- 
cing implicit reliance on the capabilities of chemical science to indi- 
cate, by the analysis of soils, the ingredients removed by the cultiva- 
tion and harvesting of successive crops, it was hoped that by collect- 
ing samples of the virgin soil, and of the same soil from an adjacent 
old field, that not only the different substances asssimulated out of 
the soil could be ascertained, but also the exact proportion of these, 
so that the farmer might know precisely what must be restored to the 
land to bring it back to its original fertility. Hence, wherever a fa- 
vorable opportunity oflFered, the virgin soil has been collected in con- 
nection with a soil from an adjoining field where the same timber for- 

2 
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merly grew that now preTalls on the site of the virgin soil selected. 
At the same time the sub-soil and under-clays were generally secured 
in order, if possible, to discover whether any or all of the materials 
required to enrich the land could be obtained from them, because, if 
so, that would present the most accessible source, and by iar the cheap- 
est means of restoring the exhausted elements to the soil. 

A science which has extracted from the fixed alkalies metals lighter 
than water, that burst into flame the instant they come in contact with 
that fluid ; which has reduced from clay a metal bright as silver, yet 
light as marble, that resists corrosion, that forms with copper an alloy 
having the color and brilliancy of gold; which distills from bones a 
body of the consistency of wax, so combustible that summer heat al- 
most suffices to inflame it; that prepares from kelp a body whose va- 
pors of the richest violet hues will render a silvered plate so sensi- 
tive to light that a few seconds suffice for impinging rays to paint 
their image on its surface; which compounds principles so subtile 
that a grain or two will impregnate the whole atmosphere of an apart- 
ment with the most deadly fumes, while the compound itself hardly 
loses any perceptible weight; which unites together the same sub- 
stances so as to form, at one time, the most active poison, at an anoth- 
er, by varying only slightly their proportions, a substance altogether 
inert. A science, I say, which has accomplished wonders like these, is 
surely capable of disclosing the mysteries of the chemistry of agri- 
culture. Indeed, it has already mastered and explained most satisfac- 
torily many of the phenomena; and, although there remains much 
still to be accomplished, it las already laid down some of the most im- 
portant principles for the guidance of the farmer, which, if rightly un- 
derstood and carried out in practice, cannot fail to be of the most es- 
sential service. 

Let us here briefly review some of the best established facts in ag- 
ricultural chemistry, since, in the deductions which I am about to 
make from the investigations on Kentucky soils, I shall have frequent 
occasion to refer to them ; and, as many of my readers may have had 
no opportunity of making themselves acquainted with the recent dis- 
closures of this branch of science, it will be almost indispensable to 
precede this part of my report by the following remarks. 

All plants obtain their nourishment partly from the atmosphere and 
partly from the soil. 
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The elements which form by far the greater part of the bulk and 
weight of plants are derived, either directly or indirectly, from the at- 
mosphere, or from the carbonic acid condensed in atmospheric and 
spring water. 

The mineral constituents which plants obtBin from the soil, though 
always small in proportion to those assimulated from the atmosphere 
and water, being often only fractional parts of the whole substance of 
the plants are, nevertheless, absolutely essential to their growth and 
maturity; and however important it may be that the farmer should 
aid nature in conveying to the roots of plants the atmospheric ele- 
ments, it is yet more indispensable for him to see that his soil is not 
deficient in any one of the mineral constituents demanded, because 
plants can assimulate these only through their roots ramifying in the 
soil, and have no other source whence they can be obtained, whereas, if 
time sufficient be allowed, vegetation will itself, without assistance, ap- 
propriate the others, which always floating in the air are wafled by ev- 
ery breeze to the spot where they may be required, precipitated by 
each rain or fall of snow to the ground, or attracted to the earth by 
reason of certain affinities existing between them and a few substances 
usually existing in soils. 

The most important substances derived from the atmosphere, which 
serve as nourishment for plants, are carbonic acid, water, and ammonia. 
Out of the carbonic acid, which is absorbed in part by the leaves and 
in part by the roots, previously condensed or dissolved in the water 
perc. lating the soil, the carbon is assimulated which forms more than 
one half the bulk and weight of the principal vegetable tissues and 
proximate principles, while at the same time the oxygen therewith 
combined is mostly restored to the atmosphere and there sustains the 
respiration of animals. 

Atmospheric water not only furnishes oxygen and hydrogen requir- 
ed by plants, but is the principal solvent, espe iaily when charged, as 
it always is, more or less with carbonic add, of the various mineral 
constituents of plants, which must be carried into their organs in a 
state of solution. 

Ammonia may be generated in soils from the decay of animal and 
vegetable substances, if they contain nitrogen ; but this volatile alka- 
li is chiefly condensed out of the atmosphere by rain and snow, since 
that derived from the decay of organic substances has been mostly le- 
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ceived from the same source. However, the sulphate of ammonia 
and sal-ammoniac may be regarded as mineral products. Ammonia, 
both in its free state and combined with carbonic acid, is continually 
being evolved from all decaying animal and some vegetable substances, 
but being in both these states very volatile it rises and escapes into 
the sur, unless it meets in its nascent state with certain substances 
which have the power of fixing it, either by chemical affinity or absorb- 
ing it into their pores, such as humus, vegetable mould, sulphuric ac- 
id, charcoal, or muck. These will arrest the ammonia generated, 
which is otherwise dissipated into the atmosphere, to be again precipi- 
tated to the earth, as we have already said, by every shower of rain. 

This volatile alkali is one of the sources of the nitrogen of plants, 
which enters as an assential, though not most abundant element, into 
certain proximate principles of plants, viz : vegetable albumen, casein, 
fibrin, and glutin, and of all those vegetable products which are alone 
capable of producing blood and muscle. The proximate principles, 
woody fibre, sugar, starch, gum, oils, and resins constitute by far the 
most bulky parts of plants. For the production of these carbonic ac- 
id and water suffice, since they contain no nitrogen. 

Although four-fifths of our atmosphere is composed of nitrogen, most 
vegetable physiologists contend that vegetation has little or no power 
to appropriate this nitrogen directly from the air. During thunder- 
storms the electric discharges may produce nitric acid by the union of 
one equivalent of the nitrogen of the air with five equivalents of its 
oxygen, but a renewal of these dischaiges may again decompose it. 
Some writers on agricultural chemistry believe that nitric acid produc- 
ed in this way contributes a considerable amount of the nitrogen as- 
simulated by plants ; there are others, however, who, although admit- 
ting nitric acid, to a certain extent, as a source of nitrogen in agricul- 
tural processes, yet contend that that nitric acid is chiefly derived from 
the oxidation of the nitrogen in ammonia, generated by the decay of 
plants in the presence of fixed alkalies or alkaline earths. Still it ap- 
pears more than probable that primeval vegetation may have derived 
its nitrogen directly by absorption trom the air, more especially since 
M. Ville's experiments go to prove that plants do absorb notable 
quantities of nitrogen — ^far more than can be accounted for either by 
the floating ammonia or nitric acid ; besides, the principal present 
source of atmospheric ammonia, from the decomposition of vegetable 
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and animal matter, could not have supplied the volatile alkali before 
the existence of vegetables, whence all animal life derives its nourish- 
ment either directly or indirectly. This much, however, is certain, 
the great mass of vegetation receives its supply of nitrogen independ- 
ent of manure. This is true even of domestic plants. Th% proof is 
found in the fact that various crops may be grown on soils, while the 
nitrogen of that soil may even be on the increase. Again : we know 
that though millions of hides of buffalo and cattle feeding on the prai- 
ries and pampas, secured for the use of man, remove many tons 
of nitrogen, the productiveness of these native pastures is not im- 
paired, as far as the nitrogen and organic elements of vegetation are 
concerned. The cereals would undoubtedly disappear from Northern 
Europe if not fostered by cultivation; but it has been satisfactorily 
shown that this is not owing to any deficiency of nitrogen or the or- 
ganic elements of plants, but from the exhaustion of the mineral con- 
stituents of the soil. 

The mineral food of plants, derived mostly or altogether from the 
soil, are phosporic acid, sulphuric acid, potash, soda, lime, magnesia, 
oxide of iron, chlorine,"^ silica, and sometimes a little oxide of manga- 
nese. These do and must exist in all fertile soils, though in most ca- 
ses, (with the exception of silica and oxide of iron,) in proportions 
less than one per cent 

There are certain chemical facts in relation to these two classes of 
vegetable food which deserve to be deeply impressed on the mind of 
the farmer, the misapprehension of which has greatly retarded the pro- 
gress of agriculture: plants cannot assimulate the one without the 
other, for the weight of the crop will always be in proportion to the o/^ 
mospheric and mineral food combined, and not to any one of them sep- 
arately, since no plant can come to perfection unless it contains the 
due proportion of each, as indicated by the chemical analysis of both 
the volatile and ftzed constituents. 

If the ammonia, nitrates, or nitrogenized principle is supplied in 
sufficient quantity the plant will take up from the soil a full supply of 
its appropriate mineral food, provided, always, the soil contains these 
in a soluble condition; but if the soil do not contain the mineral in- 
gredients, or if these be locked up in the soil in an insoluble condition, 

*Chloriae ftnd Mlphar ooour looftUy in (he Aimoiphen. 
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the most profuse supply of ammonia will be of no avail in forcing the 
crop, unless, in the form in which it is applied, it first acts in render- 
ing the mineral constituents soluble, as ammoniaoaJ salts do to some 
extent On the other hand, if there is an abundant supply of the 
mineral consituents in the available — ^i. e., soluble— -condition, it is not 
indispensable to supply the ammonia or nitrogenous principle, because 
the plant can appropriate it from the atmosphere, especially in climates 
where the summer is long and hot, and the winter short. In warm cli- 
mates the natural sources of nitrogen generally suffice, and in moder- 
ate climates an average crop can be obtained, if the soil have a full 
supply of mineral salts, without any addition of nitrogen but that 
which plants themselves can appropriate from the ammonia, nitric ac- 
id (or, perhaps, directly from the atmosphere, if M. Ville's experiments 
are to be relied,) which are continually conveyed to them through the 
medium of the surrounding air, especially if the soil be well aired by 
judicious tillage. 

The artificial application of ammonia, in the form of farm-yard, gu- 
ano, or other manures, is advant :geous, particularly in cold climates, 
in hastening the assimulation of the mineral ingredients which proceed 
simultaneously with that of the nitrogen; and it is necessary, under 
the above conditions, in order to obtain the mavimum production, since 
the more abundant the supply of nitrogen the more rapid will be the 
extraction of the soluble mineral ingredients from the soil; hence, in 
the usual acceptation of the term, there is nothing more exhausting to 
a fertile soil than the free use of nitrogenized manure; but if the 
&rmer^s object be to make money rapidly of course the heavier the 
crop, in the shortest time, the better; but he need not expect to do 
this without drawing largely on the resources of his land. Therefore, 
if he desires to keep his land in ^^good heartj^ he must return to the 
soil every year, or every few years, a portion at least of the mineral 
ingredients carried off by each successive crop Herein lies the art of 
successful and thrifty farming in all fertile districts. 

The inference to be drawn from the preceding is, that ammoniacal 
salts alone will not keep up permanent fertility. The cheapest source 
of nitrogenized manures seems to be good* guano, at least in all dis- 
tricts convenient to the seaboard. 

*There is a great diflferencQ in quality and Talue of diflferent Tarietlei of guano, and a great 
deal of it ia adulterated. 
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Plants can grow in a soil altogether destitute of organic and nitro- 
genized principles, as is evinced in volcanic districts, where the wild 
fig-tree springs up from the interstices of the cellular lava, while it is 
still hardly cooled, and from which, of course, every particle of organ- 
ic matter must have been expelled, if it ever existed, by the molting 
heat to which it had been exposed. Yet the fig-tree must have organ- 
ic food, to be assimulated and form the principal substance of the tree. 
Where else is it to be derived, in this case, but firom the atmosphere? 

Pines, too, grow on soils almost destitute of organic matter. 

An acre of ground will yield 98,000 pounds of the fruit of the 
banana annually, year afler year, which contain 1 7,000 pounds of 
carbon, and yet, at the end of half a century or more, the ground will 
be found richer in oiganic matter than at the commencement, firom the 
decay only of the fallen leaves. 

The cattle raised in France, according to good authority, consume 
in their food 76,789,000 pounds of oiganic matter, which is six times 
more than they restore to the soil ; and on farms, generally, there is at 
least three times as much organic matter carried off as is ever restor- 
ed. It is estimated that the annual destruction, or rather transmuta- 
tion more properly speaking, of organic matter on the earth, is 140,- 
000,000,000 of pounds, or upwards of 2,200,000,000 cubic feet If 
vegetation, then, depends for its supply of organic matter on that 
which is in or on the soil, there would require to have been, 5,000 years 
back, in order to supply this consumption, an accumulation of oiganic 
matter on the ground of ten feet thickness ; but three and a half grains 
of carbonic acid condensed in every pound of water would, according 
to Schubler, aObrd the amount of carbon required for the exigencies 
of plants, while one-thirteenth of a grain of ammonia in every pound 
of water would furnish all the nitrogen required, less than the amount 
found in any spring water. It is evident, firom the above, that vege- 
table life must derive its principal supply of organic food firom other 
sources than the soil. 

It is well known that in poor sandy soils the crops raised are short 
and meagre, but it is not generally known what is the proper means of 
reclaiming such land. This was most satisfactorily shown by seven 
years experiment, undertaken by Liebig on ten acres of barren sandy 
soil, in the vicinity of Giessen, and conducted upon purely chemical 
priuoiples, for the purpose of either confirming, modifying, or refuting 
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hifi inferences derived from the chemical analysis of soils and the ash- 
es of plants. These ten acres, at the time of the purchase, did not, 
as we are informed by the experimenter, suppori; a sufficient growth of 
glass and herbs to sustain a single sheep. Afber the lapse of four 
years this poor sandy land was brought into such a condition as to 
supply the wants of a family who kept two cows, raised annually sev- 
eral oxen, besides the means necessary to erect buildings on what is 
now a small farm. 

It is important here to remark, that this was all effected without 
the aid of ammonia, humus, vegetable mould, or nitrogenized ma- 
nures, since there was little or none, either in the soil when first put 
into cultivation, or included in the mineral manures applied; which 
where composed of phosphates, fixed alkalies, soluble silica, and sul- 
phates. With these alone he was enabled to raise trees and perrennial 
crops that acquire their nitrogen only by degrees, and therefore take 
up the mineral constituents proportionally slowly. He did not, how- 
ever, succeed so well with the eereals, such as wheats rye and oats, 
until he added, along with the mineral manure, saw-dust^ which by 
decomposition furnished carbonic acid, which acting as a solvent over 
these mineral applications, brought them into solution faster, and con- 
sequently the assimulation of ammonia or nitrogen was proportionally 
hastened. 

For the reason previously stated more abundant crops could have 
been obtsuned by the application of ammoniacal manures, but these 
were entirely dispensed with in this experiment, as its principal object 
was to test the correctness of the chemical reasoning which maintained 
the indispensahility of the mineral constituents, and to prove that the 
barrenness of this poor soil was due to the absence of these in its com- 
position. 

Of course this experiment was attended with considerable expense, 
the outlay being $670, exceeding greatly the value of the crops hai^ 
vested, but this only proved that the owner of barren land labors 
under great disadvantages, since the fertilizing of soil, almost destitute 
of the mineral food of plants, involves an expenditure which exceeds 
the price of the most fertile soil, consequently it is seldom, if ever, 
that land so completely barren as this is brought into cultivation ; 
nevertheless it demonstrated most satisfactorily the important fact to 
the agriculturalist, that to be a successful farmer he must know and 
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understand the mineral composition of his soil, and that all lands, 
however fertile, must, after a tim), lose their fertility if the mineral 
constituents of plants, removed in each harvest, are not ultimately re- 
stored or developed by renewed disintegrntion of the soil. It is the duty 
of the farmer, therefore, if his land is deficient in any of the mineral 
constituents, to illiminate or add these, and to endeavor to keep up 
the supply of those that are in sufficient abundance in the original 
soil. 

All of our Kentucky farmers are aware that land is improved by 
turning in green crops, but few understand the principle on which it 
depends; and being ignorant of this they are incapable of judging, 
unless it be by very long experience, which kifid of green crops are 
the most applicable. It may be useful, therefore, in this place, to treat 
briefly on this subject. 

Green crops, especially those which present an extensive surface of 
leives, are able to appropriate, if there be a sufficient supply of its 
mineral constituents in the soil, a very large proportion of their weight 
and bulk out of the elements in the atmosphere. When turned un- 
der by the plow they are in the best condition to enter rapidly into a 
state of decomposition, and thus enrich the soil in the same manner 
as well preserved and well rotted manure; while, at the s^ime time, the 
soil is not deprived of any of the mimral comtituents, since these are 
restored. Besides these benefits those green crops which have deep- 
seated, searching roots, absorb and pump up from the substratum solu- 
ble mineral ingredients beyond the reach of the roots of any other 
plants, which are thus made available for the succeeding crop. 

It follows, froip the preceding, that those green crops will be the 
most servicable which have the most extensive leaf-surlace and largest 
roots, provided, always, the soil is adapted to their growth — which 
means, contains the mineral lood which they require. For instance : 
1,000 parts of dried red clover will require 75 parts of mineral con- 
stituents, in the following proportions : 

Lime, -•?!•--•-- 37.1 

Potash, . T 26.7 

Soda, -- 7.1 

Phosphoric acid, 8.8 

Sulphuric acid, 60 

Chlorine, - - 4.8 

9 
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Silica, 4.8 

Magnesia, 4.6 

Peroxide of iron, .2 

If the soil is deficient in any one of these chemical substances, it 
will not be suitable for clover, especially if lacking lime and potash, 
which are in large proportions. In such cases other green crops 
should be selected, better adapted to the composition of the soil. 

Green croping is the least laborious way of manuring land, and the 
cheapest method when labor is high, but is, probably, not the most 
economical where labor is cheap, or near large cities and seaports, 
where guano and other manures can be obtained at a reasonable rate. 
During last summer a soil was collected in Bullitt county, from an 
old field which has been fifty to sixty years in cultivation, and which 
will now no longer produce clover. I will venture to predict that when 
the analysis of this soil shall be completed it will be found to be defi- 
cient in some of these constituents, and the analysis will probably 
show what other green crop might succeed better for the renovation of 
such land. 

If a soil contains a sufficient supply of the mineral constitgents of 
plants, in a soluble condition, no benefit will be derived from the ap- 
plication of mineial manures to such land. This is one reason why 
many farmers have been disappointed in benefits they expected from 
their use. 

Different crops require particular mineral ingredients, and in differ- 
ent proportions from others ; therefore, when manures are to be added 
not only the chemical composition of the soil should be taken into 
account, but the kind of crop that is to be raised on the land. Pota- 
toes appropriate from the soil potash and sulphuric acid in lai^er 
proportion than the other mineral constituents, hence soils rich in these 
mineral constituents are best for this crop, and ashes and gypsum are 
good applications, after repeated crops, of this tuber. 

The same plant always contains the same mineral constituents. 
The only exception to this rule is, that in certain instances the alkalies 
replace lime, or the reverse. The first of these axioms in agriculture 
is strikingly exemplified in tobacco. Potash is so invariable and 
essential a constituent of this plant, that the government of France, 
who has a monopoly of the tobacco trade, caused an extensive series 
of analyses of this plant to be made, by which it was ascertained not 
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only that potash is a constant ingredient in its ashes, but existed in 
variable quantities^ corresponding to the quality of the tobacco. These 
analyses finally demonstrated that the valtie of tobacco stands in a ccr* 
tain relation to the quantity/ of potash contained in its ashes, and that 
this furnishes the best means, not only of estimating the value of the 
tobacco, but of distinguishing the difierent soils on which the tobacco 
has been cultivated. And it was further shown, that just in proportion 
as certain kinds of celebrated American tobacco deteriorated in quality 
the quantity of ashes diminished. This was, no doubt, due to the soil 
on which it grew becoming gradually exhausted of the potash and 
lime, which are the principal constituents of the ashes of tobacco; 
and these, fortunately, can be entirely replaced by mineral manure, if 
we include in the term sulphate of ammonia and sal ammoniac. 

The waste of manure is, therefore, a serious loss to mankind. In 
the preservation of these the Chinese nation are much more partic- 
ular than we are, the knowledge of the value of manures having, 
doubtless, been brought more immediately home to them, by reason 
of the density of the population, which necessarily gives to all agri- 
cultural produce a high price. 

One load of well preserved manure is worth ten loads of manure 
that has long laid exposed to the weather. To prevent the liquid ooz- 
ings from running to waste, and the ammoniacal vapors from volatil- 
izing, the manure-pile should not only be placed under shelter, but 
disposed in a pen with a slightly inclined floor, so that the liquid part 
can be run into reservoirs placed to receive it, from which it can be 
either carried separately on to the land, or pumped up from time to 
time over the manure-pile which has been disposed, with proper absorb- 
ents to retain it, which may be such as will also fix the ammonia, such 
as alternate layers of muck, decayed wood, vegetable mould, clay, 
charcoal powder, or the proper quantity of diluted sulphuric acid, viz : 
just suflScient to prevent all odor from arising from the pile, without 
arresting the proper decoQiposition of the mass. 

When ammonia or nitrogenous matter is exposed to the action of 
moist air or oxygen, in the presence of alkalies or alkaline earths, the 
nitrogen becomes oxidized with the {production of nitric acid, which com« 
bines with the base to form a nitrate, and the process is known under the 
name of nitrification. In this way the nitrogen of fresh urine can be 
fixed, but if the lime be added to manure in a state of fermentation, 
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where ammonia is being generated, it will have the effect to expel the 
ammiuiia with loss of its nitrogen, at kast fur tlas particular locality. 
A natural process of nitiificaction talsesplnce in the open fields where 
the bases are present ready to combine with the nitric acid. 

By a recent aralysis of rain water, collected at the Paris Observato- 
ry, there was found rather more nitric acid th&n ammonia to be present 
The nitric acid was most abundant alter storms; and iu the months 
when it was found most abundant there was least ammonia. 

Dr. Gibert's investigations on the relative amount of nitric acid 
and ammonia in niin wat*^r give i,oco,coo cf nitrogen, in the form of 
ammonia, and j^cwco in that of nitnc acid. Amm(»nia he found most 
abundant in mi^ts and dews. He found the quantity of nitric acid 
variable, at diilerent seasons of the year, but most abunelant after 
storms. He is disposed to think that nitiic acid is probably equally 
efT!cacious with ammonia in supplying nitrogen to plints; and being 
more abundant, according to his observations, than ammonia, must fur* 
nibh a larger supply to vegetation than anmionia, which had generally 
been supposed to be the principal source of that element. Gypsum, 
in a cerbiin condition of humidity of the air, is an absorbant of carbo- 
nate of ammoni), by reason of the mutual chemical aflinities exerted 
between the sulphuric acid and ammonia and the carbonic acid and 
lime. Burnt clay also attracts ammonia. 

The insoluble mineral constituents gradually become soluble in time 
by the action of air and water on the soil. It is upon this principle 
that fallow, or what is improperly called rest, increases the fertilily of 
land. 

The solubility of some of these mineral ingredients, as for instance, 
silicate of potash, is hastened by the action of limo on the soil. The 
presence of carbonic acid, and prolably also ammoniacal salts, increases 
the solubilitv of the mineral constituents. Much of the benefit 
experienced by the decay of vegetable and animal matter is due to the 
formation of such compounds, and the subsequent solvent action they 
exert on the mineral constituents. 

Frequent tilb ge, by e xposing new f articles of soil to the air, and 
rendering it finer, facilitates the development of the soluble mineml 
salts in the soil; but it has, at the same time, one deleterious ellect, 
in Causing the too mpid decay of the organic constituents of the soil, 
at a time when Iho crop cannot be benefited by it» It is upon this 
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principle that Schleiden, in Germany, has recommended the less fre- 
quent use of the plow, and looks upon plowing as a "necessary evil- 
one to be employed only so far as necessity requires — because in 
the too frequent loosening of the soil the decomposition of humus is 
so rapid as to overbalance the benefit from exposure to the air." 

It has been shown by S. Smith that in countries where labor is 
cheap the fertility of exhausted land can, to a great extent, be restored 
without any kind of manure, by a simultaneous system, on one and the 
same pieces of ground, of fallowing strips of three feet in width, and 
drilling in the grain on alternate strips of three feet, in rows one foot 
apart, sowing single gmins every three inches in the drill, in connec- 
tion with a system of spade husbandry, earned on while the crop is 
growing by which the alternate three feet of fallow ground is turned 
over, so as to expose, each season, from four to six inches of the sub- 
soil. The planting of wheat took place the beginning of autumn, and 
the spade trenching as soon as the plants were fairly up. In spring 
the wheat rows were well hoed and hand-weeded, and the intervals 
stirred with a one-horse scarifier. In this way, on a field which had 
been severely cultivated for a century, he raised, irom a little over one 
peck of seed, thirty-six to forty bushels of wheat to the acre, or rather 
hnlf acre, (since only one half the field was in reality planted,) and 
the grain off' each acre sold for a clear profit of $38 over and above the 
cost of the labor of production. He employed six men at twenty-four 
cents a day, who dug an acre in five days. 

This system of renovating exhausted land is based altogether upon 
the system of bringing fresh particles of soil to the action of the air, 
by which the insoluble mineral constituents become soluble by degrees 
in sufficient quantities to meet the wants of vegetation, which proves 
that judicious till.ige is equivalent, for a time, to manuring the ground. 

M. Baudrimont has shown, that there are what he oils ^^insterstitial 
currents" in arable soil, which bring up, by a kind of capillary action, 
the soluble, saline constituents from the sub-soil to the surface. The 
advantages of fallow are in part due to this natural circulation in the 
soil. 

Ground rich in organic mitter or humus, in consequence of its ab- 
sorbent power of moisture, stands drought much better than soil poor 
in these ingTedient& It is also much warmer, for the darker the earth 
the better adapted it is to receive the suns iay& These are two of 
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the principal benefits which agriculture derives for either natural or 
artificial organic manures, independent of the atmospheric fertilizers, 
which are absorbed into the earth simultaneously with the moisture. 

The practice of a rotation of crops is founded upon the fact that 
different plants assimilate different proportions of the mineral constit- 
uents; for example, wheat requires a much larger proportion of silica, 
phosphoric acid, potash, and magnesia than oats; barley demands 
more silica and less potash and phosphoric than corn; and potatoes 
assimilate more potash and less lime than turnips; dover and grasses 
generally, as well as peas and vetches, require much lime. 

Now since it should be an axiom in agriculture to endeavor to re- 
tain the due balance or proper proportion of the mineral constituents, 
the same crop should not be put successively on the same ground, 
nor should two crops follow one another, both of which require laige 
proportions of the same ingredients; for instance, wheat should not 
be followed by rye, because they both assimilate large quantities of 
soluble silica, potash, magnesia, and phosphoric acid ; but should be 
followed by clover, which requires much lime, and less of the other 
ingredients ; then potatoes might follow, which require comparatively 
little lime and phosphoric acid; this may be followed by corn, which 
appropriates more phosphoric acid and silica and less potash. Thus 
not only is time given for those ingredients, removed in largest quan- 
tities, to be renewed by further disintegration of the soil, and the ac- 
tion of solvents, but the too rapid exhaustion of one or two of the 
constituents of the soil avoided. 

Again : two plants do not succeed well together, or after each other, 
that have roots of equal or nearly the same length, because they draw 
their sustenance too much from the same stratum of earth. 

If a cheap source is at hand, of such mineral manure as contains 
the ingredients removed by any given plant, then a rotation of crops 
becomes unnecessary, and the farmer may then raise, on the same land, 
in succession, whatever he finds most profitable. The establishment 
of the fact that rotation of mineral manures may be adopted as a 
substitute for a rotation of crops, is one of the great boons which 
agriculture has derived from chemistry. 

In order to obtain a maximum produce there must be, as we have 
already remarked, a correspondence in the proportion of the available 
mineral an4 atmospheric jcronstituente ; an excess of either beyond the. 
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due proportion will not increase the harvest. It was for want of a 
proper understanding of this law of agricultural chemistry, together 
with that previously stated, that the addition of mineral manures alone 
to land, already containiug enough for the necessities of the plants 
would not increase the crop, that led some of the leading agricultur- 
ists of England to the most erroneous inferences, from experiments 
which they instituted on the application of mineral manures, as to their 
importance and value, and which caused them to reject and discoun- 
tenance what they denominated ^'Leibig^s Mineral Theory ^'^ 

Leibig has, however, in an admirable little work published in 1855, 
under the title of "Principles of Agricultural Chemistry," conclusive- 
ly demonstrated, not only the correctness of his views, but has shown 
most satisfactorily that the very experiments deduced to disprove his 
doctrine tend, on the contrary, to confirm and strengthen the chemi- 
cal reasoning which led him to teach that no soil could be a fertile one 
that was deficient in the inorganic or mineral constituents found in the 
ashes of plants; that it was of no avail to add nitrogenized manures 
alone to land, where these were absent or very sparingly distributed, 
and that it was of more importance to restore to exhausted barren 
lands these mineral ingredients, found in the ashes of plants, than am- 
monical or other nitrogenized and purely organic manures; because, as 
has been already explained, these can, in due time, be appropriated from 
the atmosphere, spring, and rain water. 

In promulgating this doctrine it was never intended to depreciate 
the importance of the nitrogenized organic manures, but to explain 
under what circumstances they might be applied with advantage; al- 
so, to correct an error which led many to estimate the value of a ma- 
nure by the nitrogen, or at least only from the organic constituents 
which it might contain. 

The chemical investigations of the soils of Kentucky bear ample 
testimony of the justness of Liebig^s doctrines, as will appear in the 
sequel. 

There is invariable enough of silica in the soil for the use of plants, 
but it is not always in the soluble form required for assimilation. 
When plants lodge, that is, when the stalks of plants are so weak and 
feeble as not to be able to support the weight of the head, it is an indi- 
cation that there is not sufficient sdMe silica for the use of the plant. 
In such case, it is not an application of silica that is indicated, but of 
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potash or lime which will render the silica soluble. Fallow, however, 
will often effect the same end. When, on the contrary, the head does 
not fill out properly, it proves either that there is a deficiency of phos- 
phoric acid in the soil, or that it is in an insoluble condition. When 
the leaves look fresh and green it is an indication that they have a full 
supply of ammonia; when they appear reddish it is from deficiency of 
this alkali. 

Lime applied to soil not only hastens its disintegration, but it acts 
energetically on the organic matter of soil, rendering it soluble and 
available In this way, it is true, it exhausts a soil, but only in a 
necessary way, if high farming is the object. Lime also corrects acid- 
ity of soils. For both reasons lime may be applied to much greater 
advantage, and in larger quantity to land rich in organic constituents, 
than to a soil nearly destitute of it 

The purest limestones are by no means the best as fertilizers of land, 
because accidental admixtures of clay, phosphoric and sulphuric acid, 
and alkalies are valuable additions to the soil. 

If lime is deficient in a soil the application of gypsum sometimes pro- 
duces a sour reaction by the liberation of sulphuric when there is no base 
ready to neutralize it. In such case caustic lime should be added 
along with the gypsum, which will effectually counteract this tendency. 
The more soluble the constituents of a manure the more valuable it is, 
since it acts promptly and its benefits are obtained without waste of 
time and consequently capital. In such a condition it is of course 
stronger and more concentrated, hence due caution is required in the 
quantity applied. 

In urine the salts are in a more soluble condition and its nitrogenous 
principles enter more quickly into a state of putrescence than in solid 
dung, on this account the former is more forcing, but the latter con- 
tains more of the phosphates. For this reason urine and the soluble 
salts generally are leaf- producing, as these salts predominate in this 
part of the plant, while the dung and the more insoluble salts are grain- 
producing. Both must be united to produce a truly efficient ma- 
nure. 

Ashes are not always the best form to supply potash to land near 
large cities, as salts rich in potash can often be obtained. Ten to fif- 
teen cents worth of which would be equal to thirty bushels of ashes. 
Nitrates of alkalies are good substitutes for ashes. 
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On stock-farmSy where young animals are reared and sold, when 
they come to maturity; also on dairy-farms, where milk, butter, and 
cheese are prepared for market, there is necessarily a great drain upon 
the soil, principally in phosphate of lime or bone-^rth. It has been 
estimated that there is removed one thousand pounds of this bone- 
earth in the shape of veal, butter, and cheese derived from twenty cows, 
pastured during one summer on a farm. Chiefly by this means, and by 
the successive crops of wheat exported from the Oenesee and Mo- 
hawk vallies, the average crop of wheat has been reduced from thirty- 
five to forty bushels to twelve and a half bushels per acre, and this 
reduction has been proved to be, in most cases, due to the removal of 
phosphoric acid from the soil. 

Sandy soils are greatly improved by the application of absorbents, 
such as muck, humus, vegetable mould, charcoal, coal-dust, and clay, 
because pure sand has comparatively a small absorbent power, and 
allows what ammonia and nitrates may have been brought down by 
rains to evaporate again into the atmosphere, or filter through it. 

It is very essential that, a soil be made by tillage porous, since all 
the rain that runs off, without soaking into it, carries away with it 
ammonia, nitrates, and other fertilizers, which would otherwise be 
absorbed and appropriated. There is another great advantage in ren- 
dering the soil porous: free access of air is admitted, and more 
carbonic acid admitted with the water, so that, independent of the 
service rendered by carbonic acid, as a source of carbon, it exerts a 
greater solvent power of the mineral constituents of the soil, and thus 
renders a laiger supply available. There is, however, this drawback 
in frequent tillage, that should be borne in mind, as already hinted at, 
that it accelerates the decomposition of the organic principles. 

The free access of air, and consequently of oxygen, also counteracts 
any deoxidizing effect which any of the constituents of the soil may 
possess, such as protoxide of iron, which, by absorbing oxygen as it 
passes into the state of peroxide, has an injurious influence on vegeta- 
tion. In contact with air it gradually passes into the state of peroxide^ 
which, on account of its absorbent effect on ammonia, is serviceable. 
The free access of air also corrects acidity by developing bases which 
neutralize the free acids. It promotes the formation of carbonic acid, 
and sometimes also of nitric acid, by the oxidation of the carbon and 
nitrogen of organic principles in the soil, both'^of which act beneficial- 
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ly, as previously explained. It hastens the decomposition of the soil, 
and therefore liberates &esh mineral fertilizers. 

In thickly settled countries, where farming produce is high, and 
labor cheap great advantage has been obtained from under-draining. 
In the western country what little draining has been done has, for the 
most part, been effected by open ditches. Undei^draining has many 
advantages over open ditches. It does not cut up the ground, nor 
foster weeds. All the water, in passing through the soil, gives up its 
condensed fertilizers, which are, in a great measure, lost in the flow of 
surface of water. In its passage downwards it removes or changes 
effete matters, secreted from the roots of plants, which are deleterious 
to vegetation. Under-draining also warms the surface-soil, and the 
cooler substratum condenses the moisture out of the atmosphere, which 
has fiee access to it; this, in a great measure, counteracts droughts, 
besides effecting all the good already indicated, as obtained by a free 
access of air to the soil. Under-draining is said, also, to prevent the 
dying out of grasses, by keeping their roots free from injurious influ- 
ences; to distribute nutriment more effectually; besides removing 
excess of water, and thus deepening the surface-soil. It renders vege- 
tation earlier in spring, and prevents the freezing out of the grain in 
winter; too rapid evaporation of the water, and the formation of a hard 
crust on the surface. 

We are apt to regard draining as requisite only for wet and low 
swampy ground, but experience seems to prove that it is nearly equal- 
ly beneficial in counteracting too great dryness. It is estimated by 
farmers, in districts where it has now become an almost universal 
practice, that it increases the profit on the land ten to twelve per cent.; 
and pays for expenses of underdraining in three years. It is said, 
also, and I have little doubt of the fact that it removes the malaria or 
whatever other cause produces intermittent fevers; so that these diseases 
have almost disappeared from districts affected with such disorders pre- 
vious to its introduction. In addition, investments made in under- 
draining farms have proved to be amongst the safest now made in the 
farming districts of England, and the government of Great Britain 
encourages it by loaning money at five per cent, to aid in extending 
this system; and money can be obtained on easy terms from other 
sources for the same purpose ; all of which is sufficient proof of its 
success in a pecuniary point of view in that country. 
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That it would be equally beneficial to our lands there is little doubt; 
whether it would pay is a question that still remains to be proved. 

It may be well, in this connection, to mention that the stifi* clay 
soils usually prevailing in Kentucky in the vicinity of the Black De- 
vonian Shale are lands that can hardly be brought into successful cul- 
tivation without draining ; and it appears that this shaly rock, when 
sufficiently hard and tabular in its structure, may answer as a tolerable 
substitute for the manufactured under-draln tile, where these cannot be 
obtained. 

Our country is, probably, in a condition to be benefited, at present, 
more by sub-soil plowing; though to derive the full advantage firom 
this system it should be combined with under-draining. AccordJ 
ing to the most approved method of subsoiling, at present practiced, 
the subsoil is only loosened — not turned up on the sui&ce — and for 
this purpose Mapes' form of sub-soil plow is generally adopted, since 
it may be worked, in most cases, by a single yoke of oxen. It is cou' 
sidered advisable only to disturb a few inches of the sub-soil each 
season, as some sub-soils require considerable exposure to the air before 
their fertilizing efiect is developed, and a mixture of too great a quan- 
tity of this at a time, with the sur&ce-soil may, sometimes, injure the 
crop. 

During the progress of the survey I have met with but one instance 
where the benefits of deep plowing and sub-soiling have been at ail 
doubtful. That case was in Nelson county, on the waters of the Chap- 
lin fork of Salt river, along the range of the out-crop of the silicious 
mudstone intercalated in the blue limestone, on Mr. Beauchamp's &rm. 
If it really proved injurious it was probably because too large a por- 
tion of the subsoil was mixed, at one time, with the surface-soil. We 
shall, however, be better prepared to give an opinion on this subject in 
the second part of this volume, when the chemical analysis of this 
soil and sub-soil shall have been completed. 



CHAPTER II. 

AGRICULTURAL GEOLOGY. 

KENTUCKY SOUS. 

On a fonner occasion I alluded to the distinctiye characters which 
might be observed even in the external appearance of Kentucky soile^ 
based on the principal geological formations. I shall now point out 
more precisely in what that difference consists, by presenting a com- 
parative view of their chemical constitution, selecting, for this purpose, 
some of those specimens, at this time collected, and of which Dr. Pe- 
ter has now completed the chemical analyses, placing them here for the 
sake of convenient reference and comparison, in apposition. 

{A) is a virgin soil firom the Leptaena, Pleurotomaria and Bellero- 
phon beds of the Blue (or Lower Silurian) Limestone of Woodford 
county. 

{B) is a vii^n soil from the Magnesian Limestones, under the Cor- 
alline bed of the Falls of the Ohio, belonging to the Upper Silurian 
System, collected in the eastern part of Jefferson county. 

(67) is a virgin soil, over the Lithostrotion beds of the Sub-carbonif'- 
erous Limestone of Barren county. 

(Z>) is a virgin soil from the Coal Measures of Ohio county. 

{JE) is a virgin soil from the Quartemary Formation of Henderson 
county. 

In 100 partB of the soil, dried at SOO^ — 
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The Woodford soil {A) of this table supports a growth of sagar- 
tree, pig-nut, luckory, hackberry, ash, walnut, mulberry, buckeye, and 
box-elder, with an under-growth of pawpaw and elder. It was collect- 
ed from the water-shed between Grier's and Clear creek. 

The predominating growth, in that part of Jefferson county where 
soil {B) was collected, on gently rolling land near the sources of 
Floyd's fork of Salt river. Goose, and Harrod's creek, is beech mixed 
with hickory, ash, walnut, cherry, and poplar. 

In the early settlement of that country, that portion of Barren 
county where the viigin soil {C) was collected, was emphatically a 
grass country — the '^Barren grass'* reaching as high as a man's head; 
now a large portion of the country of the Barren limestone region is 
grown up with small oaks. 

The Ohio county soil (D) is only an average specimen of a Coal 
Measure soil, supporting a growth of white oak, hickory, ash, and 
poplar. 

The Quartemary soil {JE) of Henderson county, is characterized by 
a large growth of white oak, poplar, and walnut 

The Blue limestone soil of Woodford {A) is peculiarly well adapted 
for the growth of hemp. On some &rms this crop has been grown, al- 
most without interruption, for twenty successive years, and still the 
land is exceedingly productive. 

The soil derived from the blue limestone and marls of the Lower Si- 
lurian Period, in Kentucky, are remarkably genial to the growth of 
grasses — to blue grass in particular — as is evinced in the remarkable 
development of the stock pastured on the Blue Limestone Region gen- 
erally. For the most part they are almost a year in advance in bulk, 
weight, and form, to the stock raised on the soils derived from the Car- 
boniferous group. 

The acknowledged superiority of this soil is evidently due to the 
preponderance of the mineral constituents, lime, phosphoric acid, and 
the alkalies. It contains, as will be seen, fourteen times as much lime, 
three times as much phosphoric acid, and more than twice as much 
potash as soil (Z>,) from the Coal Measures. Its superior fertility bears 
no relation to the otganic and nitrogenous constituents, for it has no more 
of these than many soils &r inferior to it in productiveness. The large 
amount of alumina and oxide of iron, no doubt also greatiy contrib- 
utes to the permanent fertility of the blue limestone soils, sinoe Htkem 
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not only materially aid in condensing ammonia out of the atmosphere, 
but the former retains and prevents the soluble salts from filtering 
away beyond the reach of the roots of plants, and by gradual disinte- 
gration supplies, by degrees, soluble salts of potash, which are being 
continually liberated from their original insoluble combination of sili- 
cate of alumina and potash, existing originally in the rocks and miner- 
als from which clays have been derived. 

Though the Woodford county blue Umestone soil does not yield to 
carbonic acid water quite as much soluble saline matter as the sub- 
carboniferous soil No. 234, of Wayne county, or as the quartemary 
soil No. 126, of the former report, yet it still stands third in the list, 
even in the quantity of soluble ingredients ready for the use of vege- 
tation. It resembles, in its composition, some of the fertile soils near 
TuUn, in Lower Austria, except that in the Austrian soil the alkali 
seems to be almost entirely soda, while the Kentucky soil has both 
alkalies — ^the potash predominating over the soda. It has, also, much 
the same constitution as a very fertile soil of Hungary, near Esakang, 
except that in this soil, likewise the soda predominates over the pot- 
ash, and it contains considerably more magnesia than the Woodford 
soil. 

In this connection I would especially call the attention of the farm- 
ers of Woodford county, and those of the blue grass region generally, 
to the important fact that the sub-soil No 552, of this report, taken 
from a foot beneath the surface, in an old field adjoining where the vir- 
gin soil {A) or No. 550, of Dr. Peter's Report, and therefore within 
easy reach of the sub-soil plow, is even richer in all the mineral fertili- 
zers, except sulphuric acid and soda, than the virgin soil {A) itself, al- 
though the old field, from which this sub-soil was collected, has been 
in cultivation ever since 1808. Herefrom we have a sure guarantee 
of a cheap and easy means of restoring this variety of the blue grass 
land of central Kentucky, when its fertility diminishes, simply by 
gradually stirring up with the sub-soil plow, this invaluable store of 
mineral fertilizers, which, by judicious management, may be said to be 
almost inexhaustible. 

The chemical analy^ of a red under-clay from the east part of Fay- 
ette, No. 509, shows a corresponding richness in mineral fertilizers. 

In my special report, made last February, the difference was exhib? 
ited between the Blue Limestone soil of Woodford, of the Lower Silur 
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rian Period, and a soil from the eastern part of Jefferson county, col- 
lected over the Magnesian Limestone of the Upper Silurian Period, that 
underlie the Coralline beds of the Falls of the Ohio, of which the 
analysis is given in column (^) of the foregoing table. These re- 
marks are here inserted for the benefit of those who may not have had 
an opportunity of seeing that report. 

^^It will be perceived, from the foregoing comparative analyses, that 
the acknowledged superiority of the blue limestone soil does not de- 
pend, as is usually supposed, on its greater richness in organic matters, 
since, in fact, it contains 0.225 less of these principles than exists in 
the Jefferson county soil. This is also proved by comparison with the 
analysis of the Fayette county blue limestone soil, given on page 277 
of the first Geological Report; for in that soil the organic and volatile 
matters are only .004 more than in soil {B) of the above table. On 
the contrary, these comparative analyses, as well as many others which 
will be hereafter furnished in the succeeding reports, give abundant 
evidence that it depends on the greater proportion of inorganic con- 
stituents, viz: the phosphates, sulphates, and alkalies; although these, 
as may be observed, do not amount, in either soil, to a large per cent' 
age; together with the much larger quantity of alumina and oxide of 
iron, which is 5.481 per cent, more in (^A) than in {B). It is now well 
established that phosphates, sulphates, alkaline earths and alkalies are 
essential constituents of plants and must form a part of their food; in 
fact, the cereals cannot come to perfection and form a nutritive grain for 
man oi animals, if the soil is destitute, or even very deficient, in phos- 
phoric acid ; and, though we are accustomed to view a soil proportional- 
ly rich to the larger or smaller quantity of vegetable mould it contains, 
yet the presence of the above inorganic constituents are as essential and 
more difficult to restore, when once exhausted, inasmuch as they can- 
not, like the organic, be appropriated out of the atmosphere, but must 
be renewed, either by disintegration of the rocks which contain them, 
and from which they are originally derived, which must necessarily be 
a slow and tedious process, or by the labor and expense attendant on 
the transportation of guano, bone-earth, and a few other varieties of 
manures in which these substances are contained. Indeed, some of the 
earthy fixed constituents of soils, especially the alumina and oxide of 
iron, i. e. ferruginous clays, are important vehicles, through the inter- 
vention of which ammonia is absorbed and fixed out of the atmosphere, 
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and it is mainly from the presence of lime in the soil that nitric acid 
is produced; a remarkable fertilizer; either from the elements of am- 
monia, as evolved in the nascent state from decaying animal and 
vegetable matter and perhaps to some extent directly from the atmos- 
phere during thunder-storms. 

"The quantity of inorganic fertilizers which the Woodford county 
soil possesses over the Jefferson county soil, in one hundred parts, are 
therefore : 

Alumina and oxide of iron and manganese, 6.481 

Carbonate of lime, 2.070 

Phosphoric acid, 0.114 

Sulphuric acid, 0.068 

Potash, 0.194 

Soda, 0.087 

Total, - 8.014 

"The total preponderance of these fertilizers in the Woodford soil is, 
therefore, a little over eight per cent.; and, of some of the individual 
ingredients, only a small fraction o'^ one per cent.; this, at first sight, 
appears small and insignificant, but when calculated over a single acre 
of ground, only six inches in depth, the number of pounds becomes 
very considerable. 

"Assuming, as found by trial, that the average approximate weight 
of these air-dried soils, in the condition used for analysis, to be about 
sixty pounds to the cubic foot, we obtain the following amounts in 
pounds, on each acre six inches deep, which the blue limestone soil of 
Woodford county contains over that in the soil of the eastern part of 
Jefierson county: 

71,625 pounds of alumina, oxide of iron and manganese. 
27,060 pounds of carhonate of lime. 

1,489 pounds of phosphoric acid. 
888 pounds of sulphuric acid. 

2,535 pounds of potash. 

1,136 pounds of soda. 

104,723 pounds total. 

'^Hence to make the Jefferson county soil equally productive with 
the Woodford, for six inches in depth, there requires to be added to each 
acre of ground: 
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71,626 pounds of ferruginous clay. 

27,050 pounds of limestone or 16,188 pounds of burnt lime. 

3,175 pounds of bone-earth. 

2,161 pounds of gypsum. 

4,848 pounds of unleached ashes. 

2,455 pounds of common salt. 



1 1 1 ,31 4 pounds total. 

"In p!ace of the 3,175 pounds of bone-earth and 2,161 pounds of 
gypsum, there might be substituted, with advantage, 3,000 pounds of 
superphosphate of lime; that is bone earth which has been treated with 
sulphuric acid, by which results an acid phosphate of lime and gyp- 
sum; which has been found, in practice, an excellent form of applica- 
tion of the highly important inorganic constituents of soils. Soda and 
lime are also very advantageously employed in agriculture by dissolv- 
ing common salt in as much water as is required to convert the caus- 
tic lime into a fine powder and slacking the lime with this brine. 

"However, all these ingredients, except the ferruginous clay, can be 
obtained by the application of farmyard manure, of which there is al- 
ways more or less on every farm ; but not in the manure as it is usual- 
ly found, afler long exposure to weather, along side the stable, but in 
fresh stable and cow-house manure, or in manures which have been 
properly preserved under cover and in such a manner that neither the 
soluble portions have been drained away in liquid oozings from the 
manure pile; nor the ammonia volatized into the atmosphere; in ma- 
nure, in short, which has been carefully heaped up under shelter in a 
slightly inclined plank pen, with tight floor constructed so that sll 
the liquid part can drain into a tank or cistern, from which it can be 
pumped over the manure heap from time to time, or carried separate- 
ly on to the land; while, at the same time, care has been taken to fix 
the ammonia which would otherwise escape into the atmosphere, either 
by the addition of alternate layers of muck, decayed wood, or other 
vegetable mould, charcoal powder, or, better than all. so much diluted 
sulphuric acid as shall prevent any odor being emitted. To such a 
manure pile the lime slacked with brine is also a good addition, as the 
sulphate of lime and chloride of calcium thereby formed are excellent 
absorbers of ammonia. 

'In the same region of Jefferson county a soil was collected from a 
field which had been twenty-five to thirty years in cultivation; also, 
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samples of the immediate sub-soil and red under-day, which almost 
Qniversally underlies these lands at the depth of a few feet 

'^The following is the comparative analysis of the virgin soil of Jef- 
ferson, {By) while (A) is of ihe soil from the adjacent field long in cul- 
tivation : 

In 100 PartB. A. B. 

Organic and yolatile matter, .... 7.996 4.606 

Alamina, oxide of iron and manganese, - - 7.480 6.204 

Carbonate of lime, .394 .316 

Magnesia, .240 .200 

Phosphoric acid, .206 .191 

Sulphuric acid, .082 .067 

Potash, .200 .168 

Soda, .043 .070 

Sand and insoluble silicates, .... 83.134 88.318 

Loss, 0.226 00.000 

100.000 100.066 

^'It appears fi:om the above that there has been carried off from this 
field, by the succession of crops harvested, assimilation by stock, fil- 
tering and washing, a part of every fertilizing ingredient except soda^ 
in the following proportions in 100 parts: 

Organic and volatile matters, 3.490 

Alumina, oxide of iron and manganese, 1 .240 

Carbonate of lime, .078 

Magnesia, .040 

Phosphoric acid, .014 

Sulphuric acid, ..-•. .016 

Potash, .042 

Total, 4.919 

^^his, calculated for one acre, six inches deep, gives : 

46,607 pounds of organic and volatile matter. 
16,204 pounds of alumina, oxide of iron and manganese. 
1,019 pounds of carbonate of lime. 

622 pounds of magnesia. 

182 pounds of phosphoric acid. 

196 pounds of sulphuric aeid. 

648 pounds of potash. 

64,378 pounds total. 

'^Here then we have the amount in pounds which would be required 
to be restored to each acre of this field to bring it backix) its original 
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fertility, provided the influence of cultivation has only extended to the 
depth of six inches ; but these amounts would require to be doubled, 
if the exhausting influence has extended to one foot 

'^In Europe, where the different kinds of manure, both oi^anic and 
unorganic, have a commercial value, the 

45,607 pounds of organic and volatile matter would be worth, - - 9 28 60 
16,204 pounds of alumina, oxide of iron and manganese would be 

worth only what it might cost to restore it, either by 
means of the sub-soil plow or the cost of hauling it 
on to the land, If beyond the reach of the sub-soil 
plow. 

1,019 pounds of carbonate of lime, worth, 63 

622 pounds of magnesia, worth, 26 

1 82 pounds of phosphoric acid, worth, 1 82 

196 pounds of sulphuric acid, worth, 24 

648 pounds of potash, worth, 8 22 



^M 



64.378 • 39 66 

^^The importance of the information conveyed by these results is 
most manifest 

"By far the most expensive part of the above ingredients, if requir- 
ed to be purchased and hauled on the ground, would be the organic 
constituents; but fortunately there are other more economical alterna- 
tives of reclaiming the lost humus of a soil. The most abundant 
proximate principle of humus is vegetable fibre which, by decay, 
yields chiefly carbonic acid and the elements of water. It is by sup- 
plying these to plants that it is mainly efficacious in agriculture. 
Fortunately there is an inexhaustible store of these principles in our 
atmosphere, and the farmer has the power, if he knows how, to appro- 
priate them to his use from that source, without seeking further. 
Strange as it may at first sound, land can be manured from the atmos- 
phere ; that is, it can receive from it the fertilizing elements of the 
organic constituents of manures. But this must be effected through 
the intervention of the mineral, inorganic or fixed constituents of the 
soil; that is, those earthy principles which cannot be burnt off b}'^ fire 
and are, therefore, found in the ashes of plants — such as the phosphoric 
and sulphuric acids, lime, clay and alkalies — for with an abundant 
supply of these and ammonia a luxuriant growth of leaves and roots 
overspread and penetrate the ground, having, during their growth, 
fixed a very la^ge proportion of their weight and substance out of the 
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atmosphere ; it is upon this principle that the improvement of land by 
green cropping is based, which, when turned in, passes rapidly into a 
state of decay, furnish in this way an immediately available and abun- 
dant supply of carbonic acid, and oxygen and hydrogen in the proper- 
tions in which they exist in water. But these substances can moreover 
be condensed out of the atmosphere by good tillage, for the more porous 
and loose a soil is the more it is penetrated by air and rain water, in 
which more or less carbonic acid is always condensed. Thus, if the 
farmer takes care that his land is sufficiently supplied with these inor- 
ganic constituents above mentioned and a certain amount of the nitro- 
genous principles, he need not go to much expense in hauling humus, 
or its equivalent substances mainly consisting of woody fibre, as the 
atmosphere has always a liberal supply on hand. Indeed the nitro- 
genous principles can also be obtained to a considerable extent from 
the same source; since there are abundant emanations continually 
volatilizing ammonia and carbonato of ammonia into the air, which are 
returned to the earth by every shower of rain or fall of snow, besides 
what is absorbed by a porous, well tilled soil, particularly if that soil 
has a notable quantity of clay and peroxide of iron. 

^^Seeing then whence the organic and volatile matters of the soil may 
be derived, the next inquiry which presents itself in connection with 
the comparative analysis of the soil just given is, can any or all of the 
removed inorganic constituents be obtained from the sub-soil or under- 
clay that underlie the soil? Because, if so, this is, undoubtedly, the 
most accessible and cheapest source, whence they can be restored to 
the soil. 

^^The following analyses of the immediate subsoil {A,) and the under- 
clay {B,) give the answer to this question 



Organic and volatile matter. 

Alumina, oxide of iron and manganese, 

Carbonate of lime. 

Magnesia, 

Phosphoric aeid» 

Sulphuric acid. 

Potash, ... 

Soda, 

Sand and insoluble silicates, 

IiOBS, * i - - 



A. 


B. 


2.844 


3 112 


6.235 


17.020 


.356 


.194 


.226 




.099 


.477 


.082 


.088/ 


.181 


.297 


.028 


.111 


89.900 


77.434 


.049 


.881 



100.000 



100.000 
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'^e conclasioDy from the preceding analysis is, that they can be 
supplied to a Umited extent by the immediate sub-soil; but in much 
greater abundance by the red, ferruginous, nnder-clay which is found 
universally a few teet under the soil of this part of Jefferson county. 
This under-clay is not only rich in alumina and peroxide of iron, uncon- 
taminated with /protoxide of iron, substances which have a remarkable 
power of absorbing ammonia from the atmosphere and yielding it by 
degrees to plants, besides retaining other manures and water, but in 
addition, this red under-clay, it will be observed, contains more than 
twice as much phosphoric acid, and nearly double the amount of alka- 
lies, which are in the virgin soil. How important is this information 
to the farmer. He learns by these chemical analyses that he need not 
go to any other source, at present, for his supply of the inoiganic food 
of plants; and that by the aid of powerful sub-soil plows, where 
this red clay is sufficiently near the surface to be reached by tliis op- 
eration, or where it lies too deep to be thus turned up, he can obtain 
it by only sinking with his pickaxe and shovel a few feet beneatli tlie 
surface of his own land, 

^'Let those who have hitherto had little faith in the powers of chemis- 
try to reveal to agriculture invaluable truths contemplate these results. 

^^I have heard farmers, and even those professing to be chemists, ex- 
press their doubts that that science could ever disclose the mysteries 
of vegetable assimilation, or the way in which plants received tlieir nour- 
ishment and the transposition of the elements thereto contributing; but 
he who has closely watched the lapid strides of discovery in chemis- 
try in the last quarter of a century cannot fail to have most implicit 
confidence in this noble science." 

All of the varieties of the blue limestone soils are not equally rich, 
in the mineral fertilizers, with the Woodford and Fayette soils; but, 
so far as the chemical analyses have yet been carried, they exhibit pro- 
perties far above the average in fertility. Considerable variation will, 
no doubt, be observable when all the different varieties already collect- 
ed, and others which it is intended hereafter to select, shall be analysed; 
for both the lithological character of the various strata of which this 
formation is made up, and the difference in the growth of timber and 
shrubs, indicate this. For instance: there is interstratified, in the 
blue limestone formation, a peculiar silicious mud -stone along a belt of 
country which will be more particularly described hereafter, ranging 
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throagh Jessamine, east part of Fayette, Scott, Grant, and a part of 
Owen, Harrison, Boone, and Carroll counties, which not only stamps a 
marked character to the soil, but a peculiar disease follows its range, 
which I have found no where else on this formation. 

I am able at this time to call attention to the chemical analysis of 
one soil. No. 504, of Dr. Peter's Report, collected from a narrow strip 
of beech timbered land, ranging through the eastern part of Fayett'O 
county, where silicious mud-stones and shales, No. 505 and 506, are 
superimposed on the Isotelus and Leptaena beds, in the blue limestone. 
It is, perhaps, not as characteristic a sample as I shall be able to sup- 
ply hereafter from Grant county, where these strata, known as the 
'^tten sandstone,'^ are more developed, and extends over a wider 
belt of country. In Fayette it only occupies a strip of so called 
^^sobby beech flats,'' of about a quarter to half a mile wide, on the head 
waters of Eikhom creek. This soil is not nearly so productive as the 
true blue limestone soil. The analysis shows that it contains less than 
half as much of most of the mineral fertilizers as the best blue 
limestone soil of Fayette county. 

It is particularly worthy of note that the only milk-sick region 
which I have, as yet, become acquainted with, on any part of the range 
of the blue limestone formation, follows the out-crop to the surface of 
this so called 'Gotten sandstone," and its accompanying characteristic 

soil. 

Again: an intimate connection is evidently traceable, in a portion of 
Nelson county, between the soil and underlying substratum of shell 
limestone in which the fossils are all converted into siiex. This bed 
of rock, of no great thickness, by disintegration gives rise to a silico- 
calcareous reddish-brown earth, in which the silicified fragments of the 
characteristic orthh are distinctly traceable. This earth is coincident 
with the so called **blue ash lands" of Nelson county, whereas the up- 
per member of this formation, in Spencer county, give rise almost ex- 
clusively to beech. 

The chemical examinations of the soils and sub-soils from Woodford 
county — Nos. 550, 551, 552, and 553 — ^are attended with peculiar in- 
terest, inasmuch as this, and a few of the adjacent counties of Ken- 
tucky, are regarded by our citizens as the "Garden Spot" of the West, 
and not without justice; for although there may be other blue lime- 
atone soils in the state, as well as in Ohio and Indiana, that will com- 
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pare favorably with it, still it is doubtful whether a tract of equally 
fertile upland soil can be found, having the surface so level and un- 
broken, and therefore so favorably situated for cultivation, in conse- 
quence of their being located toward the sources of small streams. 
The county of Woodford borders, it is true, on the valley of the Ken- 
tucky river, but since its bluifs rise very abruptly, and its eastern trib- 
utaries rising in the county are very short in their course, because the 
summit level between the Kentucky and Licking rivers lies, in this 
part of the state, comparatively close to the former river, the configu- 
ration of the land is, in consequence of this peculiarity of its physical 
geography, very gently undulating, and comparatively level, even 
within a mile or two of the deep gorge of the principal water-course 
of the state. 

The peculiar adaptation of the soil to the growth of hemp, as al- 
ready remarked, has caused the early settlers to put large tracts of their 
land, for many years in succession, in this staple. As the inoi^nic 
base assimilated in largest quantity by this plant is lime, being eight 
to ten times more than of the other mineral fertilizers which the Wood- 
ford soil and sub-soil has in the greatest abundance; and since so much 
of the plant is usually restored to the soil which nourished it, it will 
be apparent why it is by no means an exhauster of the soil, like wheat, 
corn, and tobacco ; hence, comparatively speaking, the resources of the 
lands of this part of the state have not been so severely taxed, as in 
the tobacco and more exclusively grain growing counties. These ad- 
vantages, together with the practice of retaining large portions of the 
farms in pasture for stock, has retained, in a great measure, the primi- 
tive fertility of her soil. 

A comparison of the composition of soils Nos. 550 and 551, shows 
the amount of ingredients which have been removed by nearly fifly 
years of cultivation, chiefly in hemp, with occasionally corn and wheat 
In 100 parts there has been a loss of 2,258 organic and volatile mat- 
ters; 0.013 of phosphoric acid; 0.113 sulphuric acid, 0.189 of potash; 
while, notwithstanding, the demands of hemp for lime, there has been 
a gain both of this alkaline earth and magnesia, viz: 0.270 carbonate 
of lime and 0.160 of carbonate of magnesia, which proves how rich the 
substrata must be in calcareous matter. Assuming a cubic foot of 
this soil, in its dry state, to weigh seventy pounds and that cultivation 
has extended to the depth of one foot, it would require to be added to each 
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acre to restore this land to its native fertility only three hundred and 
ninety-one pounds of phosphoric acid or nearly double that of bone- 
earth; 3.441 of sulphuric acid or alittle less than twice that quantity of 
gypsum, and 5.762 pounds of potash or four tons of unleached ashes. 
In this connection, permit me in this place, again to call particular 
attention to the chemical analysis of the sub-soil of this old field, No. 
552, and the red under-clay. No. 553, prevalent throughout Woodford 
county. These will be found amply capable of supplying all the lost 
ingredients; for even the sulphuric acid and soda, which are not in 
quite so large quantities as in the soil, have been found in great abun- 
dance in the red under-clay. In fact, taking the subsoil and under- 
clay together they are richer in all the essential fertilizers but soda, 
and even that alkali falls but little short in the red under-clay. As 
the removed organic and volatile matters may be restored by green 
crops, the land proprietors of Woodford county have, within easy access 
of the sub-soil plow or shovel, an inexhaustible store of ngricultural 
wealth. Who will pretend to set a monied estimate on the value of 
this information to the farmers of Woodford? By judicious manage- 
ment this soil may be considered good for centuries to come. It is 
much to be desired that some of the farmers in Woodford or Fayette 
counties would test the result of the action of these red under-clays 
on the poorest land they can find, and communicate the result, since 
chemistry points so decidedly to this as a cheap and convenient natu- 
ral manure. They need not, however, expect to observe as much 
effect in the first as the succeeding years, when the mineral fertilizers 
become more soluble and, consequently, more available. Three or four 
inches of these under-clays will be enough to stir up or mix with nine 
inches or one foot of the surface soil at one time. They should also 
try it in connection with green crops turned in or by addition of am- 
monical salts, nitrates or some organic manure; because, as we have 
elsewhere stated, the c^similation of the mineral constituents is in pro^ 
portion to the supply of the organic elements received into the sub- 
stance of plants, and, if there be already as large a quantity of the 
mineral constituents in the soil as will balance the amount of organic 
food derivable, in their climate and locality, from the atmosphere, water, 
and what may be also in the soil itself, little or no benefit may be ex- 
perienced from the application of these earths; this is very apt to be 
the case in rich soils like the blue limestone soils and this is the reason 
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why I recommeDd the trial on the poorest and oldest land that can be 
found. 

Upon the same principle, in the best lands of the blue limestone re- 
gion, where the mineral fertilizers are in large and available quantities, 
if a maximum produce is desired to be obtained on the ^^high farming 
system^^^ it will be necessary that ammonical salts, guano, a nitrate, or 
some nitrogenous manure be added to the soil to be so cultivated, so 
as to force the crop to take up more of the soluble mineral constitu- 
ents than it would be otherwise capable of doing with only such quan- 
tity of the organic elements as it could appropriate from natural 
sources. 

No more conclusive proof can be deduced, of the intimate connec- 
tion between the composition and quality of the soil, and the subja- 
cent rock formation, than the inspection of the chemical analysis of 
the Leptaena limestone. No. 547, and the Bellerophon limestone, 
No. 549, which underlie the country south of Versailles, in com- 
parison with the Woodford soils and sub-soils, Nos. 550, 551, 552, 
and 553, all collected from- the same locality. The source of the 
lai^e amount of the great mineral fertilizers — phosphoric acid, sul- 
phuric acid, and the fixed alkalies — in these soils and sub-soils, is 
most apparent by taking note of the per centage of these acids and 
bases in the above underlying limestones, No. 547 and No. 549. 

Contrasting the composition of these limestones with those of other 
limestones of which the analyses are given, both in the first, and this 
report, it will be observed that they contain a larger amount of phos- 
phoric acid and alkalies combined^ than any of the other limestones 
except No. 484, from Anderson county, and 507 and 508, from Fay- 
ette, all of which rock specimens are from the blue limestone forma- 
tion. Nos. 507 and 508 underlie the region where the fertile blue 
limestone soils and sub-soils. No. 27, of the first report, and Nos. 509 
and 510, of this report, were obtained. The only other limestones 
analysed, up to this time, which approach to these, in the l&rge amount 
of the above acids and bases, are some of the black bituminous ferru- 
ginous limestones of the Coal Measures ; which, however, on account 
of the circumscribed area which they occupy, can have but a very par- 
tial and limited influence on the soil. 

This leads to a very important deduction, the principle of which 
was already hinted at in the first chapter; and serves, moreover, to 
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correct a very erroneous idea which prevails : that the purer a lime- 
stone is, which is to be applied as a mineral manure, the better; when, 
in reality, it is those limestones which are most argillaceous, and which 
are replete with organic remains, that are by far the most valuable for 
that purpose, since they furnish not only the lime which is required, 
but also the phosphoric acid and the alkalies. 

I will venture to say, if any of the farmers living in Hopkins coun- 
ty will try the application of the black bituminous limestones. No. 
132, 134, or 154, either burnt or in the raw condition ground, on any 
of their soils that may be deficient in phosphoric sicid and alkalies, 
they will be astonished to witness the fertilizing effect it will have in 
a few years after its application — say thirty to fifty bdshels to the acre. 

Though it will not answer, in a pecuniary point of view, at present 
to transport Lower Silurian Blue Limestones and Marls to any great 
distance, the time will come, as our means of transportion shall be more 
extended and cheaper, when many of the inferior sandy soils and stiff 
cold tenaceous clay-lands of Kentucky will be manured with these fos- 
siliferous limestones, even if they have to be carried hundreds of miles ; 
because these limestones will be found far more valuable, as mineral 
manures, than the generality of limestones from the other formations 
of the state. 

Again : in the centre of Washington county there is a marked soil 
of the blue limestone formation, producing good hemp, but on which 
tobacco grows too rank and coarse to afford a fine quality of that 
plant Where this soil prevails remarkably large, yellow poplar flour- 
ish; and it appears to be of different properties, not only from the 
preceding, but, also, &om that which furnished a soil found around 
Springfield, in the same county, where white oak is the prevailing tim- 
ber. Samples of soils have been collected from these and other lo- 
calities in the Blue Limestone Formation, that presented marked char- 
acteristics. When the chemical analyses of these shall have been com- 
pleted, we hope to be able to deduce therefirom some interesting results 
firom the chemical peculiarities they may present. 

The Barren limestone soil ( C) contams, as will be perceived, very 
nearly the same amoant of carbonate of lime, magnesia, phosphoric 
acid, uid alkalies^ as the magnesian limestone soil (£,) of Jefferson 
county ; rather less alumina and oxide of iron, but more than twice as 
much sulphuric acid, which rather exceeds that ui soil {A). This is 
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undoubtedly the reason why this soil is so well adapted, both tot grasses, 
oats, and corn crops, which require a large supply of this chemical 
substance. 

The Coal Measure soil (Z>), contains still smaller quantities of car- 
bonate of lime and phosphoric acid, but more sulphuric acid; indeed, 
more than has been found in any soil yet examined, except another 
Coal Measure soil. No. 236, from Union county. This is no doubt 
due to the frequent occurrence of minerals, containing sulphur, in 
rocks of the carboniferous era. These soils ought, therefore, with the 
occasional addition of unleached ashes, nitrate of potash, or some 
combination of that alkali, to be better adnpted than any of the other 
soils for potatoes, turnips, oats, and with the addition of common salt 
and bone-earth, or its equivalent, for buck wheat. 

In the Coal Measure soils, Nos. 10, 126, 138, and 155, the silica 
and insoluble silicates range from eighty-six to ninety per cent; but 
a large proportion of their salts are, in that soluble condition, avail- 
able for the immediate use of plants. Soil No. 126, of the first report, 
gave up no less than seven parts of solid extract in 1,000, and No. 
155 six parts in 1,000. The former, therefore, contains more, and 
the latter nearly as much, soluble ingredients as the rich Woodford 
virgin soil. No. 550. 

The Barren limestone soil has usually, a large proportion of per- 
oxide of iron in its composition — three to five per cent- — which gives 
the lands of this formation generally a deep reddish brown color. 
This, together with the considerable quantity of clay derived from the 
partings between the limestones and the interstratified argillaceous 
marly beds, contributes, doubtless, greatly to their fertility, for the 
reasons already giVen, when adverting to the action of the same ad- 
mixtures in some of the blue limestone soils. This is one re&son why 
these soils have proved much more productive than was at first sup- 
posed, in the early settlement of the country, and which rapidly rais- 
ed the price of these lands, after they began to be appreciated, from 
five dollars to forty dollars per acre in some portions of the state. 

There is another variety of soil derived from the silicious strata of 
the lower division of the sub-carboniferous group, which is greatly 
inferior to that ^hich prevails in the upper calcarious and marly divi- 
sion of this group of rocks, which prevails on the knobs; fortunately, 
however, it is of very lioiited extent 
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The analysis of three soils from this formation have been completed; 
No. 232, from Cumberland county; No. 228, from Monroe county, 
and No. 226, from Russell county. In these the sand and insoluble 
silicates range from 87.110 to 90.786. The quantitj'' of argillaceous 
earth is very small in all of them, and the lime and phosphoric acid 
in No. 226 and 228, is far below the average. They would, therefore, 
be greatly improved by the application of some of the fat marls and 
stiflF red clays of the adjacent upper division, of the same formation, 
which is often suflSciently accessibly ; or even of the clays produced 
from the black Devonian shale, that often forms the base of the 
knobs. 

No. 232 afforded a large amount of soluble extract — five parts in 
1,000 — and contains the largest amount of sulphuric acid of any soil 
yet analysed. It should be remarked, however, in regard to this soil, 
that it was collected from the bottom land of Sulphur creek, and has 
therefore received the washing from adjacent knobs, and reposes on the 
clay derived from the underlying black slate, and is therefore of supe- 
rior quality to the soils from this formation, on the summits and slopes 
of the knobs. The frequent occurrence of iron pyrites, in the strata 
towards the base of the knobs, accounts for the large proportion both 
of sulphuric acid and iron. 

Where the encrinital beds of limestone crop out, which are inter- 
stratified locally with strata of the knobs, a much more productive cal- 
carious soil results. 

As yet no analyses have been completed of soils derived from the 
black Devonian slate. 

Besides the various shades of difference which will no doubt be ex- 
hibited hereafter in the different quaternary soils, I will mention, at 
this time, two marked varieties. The earthy ingredients of both of 
these are in a very fine state division; but one is of a mouse color, and 
is derived from a fine silicious, and more or less calcarious loam — No. 3, 
of the section given on page 22, of the first report; the other remarka- 
ble for its whiteness, as well as its lightness, due to exceedingly fine 
rounded particles of hyaline and milky quartz. This variety origi- 
nates from the disintegration of the white silicious and silico-magne- 
sian earth. No 6, of the same section. The analysis given under col- 
umn, (^,) is of the first variety, which predominates greatly over the 
aeoondy of which an analysis is given on page 334^ No. 128^ of Dr. 
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• 

Peter's first report. Both varieties are usually tolerably rich in lime, 
and the first seems to have, in the specimen examined, a large propor- 
tion of its mineral salts, in a soluble condition. Specimen No. 12G, 
or (i^,) of the column, gave up no less than seven parts of solid ex- 
tract, to water impregnated with carbonic acid. This is the largest 
amount of ingredients, dissolved by the same means, in the sixty-three 
soils already analysed, except one — No. 234 — a sub-carboniferous soil, 
from Wayne county. It contains, therefore, a very large amount of 
mineral salts, in a state fit to enter into the circulation of the plant, and 
already prepared for its immediate nourishment. 

It is probably due to this condition of these quaternary soils, that 
they are so well suited for the growth of fine silky tobacco. 

Soil No. 230, from Daviess county, also remarkable for its large 
growth of tobacco, and which receives its material chiefly from the 
Quaternary Formation, contains more than the average quantity of 
soluble saline ingredients. But neither this soil, nor No. 126, contain, 
on the whole, as large a proportion of potash as some of the other 
Kentucky soils; however. No. 218, of this report, which is also a 
quaternary soil, will be seen to possess a larger amount of alkalies, 
viz: 0.120 potash, and 0.020 soda. Indeed, there is no doubt that a 
considerable amount of potash has been removed fi-om soils. No. 126, 
and 230, since they are soils that have been under cultivation in two 
of the principal tobacco growing counties in the state, and there was a 
mature tobacco crop on the ground when No. 126 was coUeoted. 

Some of the specimens of quaternary soils, which have been analy- 
sed, contain more phosphoric acid than {jE); for instance, No. 218, of 
the present report, from Ballard county, has 0.410 per cent, which is 
nearly as much as the rich virgin Woodford soil. The sand and insol- 
uble silicates together amount, in the specimens subjected to chemical 
examination, to from 89.670 to 91.71; of this, firom 48 to 80 parta 
are in an exceedingly fine state of division. This condition of the 
silicious earths indicates that they will absorb moisture, and retain it> 
together with the soluble organic and inorganic manures, much more 
efiectually than soils containing an equal amount of ordinary palpable 
sand ; while, at the same time, they are soils that require much less 
power to break them up than more tenacious clay land. 

These kind of soils prevail, to some extent, in those parts of Hen- 
derson and Daviess county bordering along the principal water-oouise^ 
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and even in the adjacent hills, to the hight of one hundred or one 
hundred and fifty feet above low water of the Ohio river; but more 
especially in Ballard, Hickman, Fulton, and most of the counties of 
the Jackson Purchase. 

It is probable that there will be found as much, if not more, varia- 
tion in the chemical composition of the Coal Measure soils, than in 
those derived from the other formations, since the lithological charac- 
ter of the strata composing this group varies, perhaps, more than that 
of any of the others. Those, however, derived from any of the prin- 
cipal geological systems of Kentucky, will, undoubtedly, also show 
many shades of difference, corresponding to modifications in the litho- 
logical character of the various members, of which each formation is 
made up. 

The largest amount of phosphoric acid or phosphates, obtained from 
the sixty-three soils and sub-soils analysed up to this time, are from 
the blue limestone formation of Woodford, Fayette, and Clark coun- 
ties, viz: in Nos. 27, 28, 500, 501, 550, 551, 552. The phosphate 
of lime in No. 27, is 0.56, as stated on page 277, of the first report, 
but incorrectly transferred to the table on page 370, of same volume 
where it stands only 0.26.* 

The largest amount of sulphuric acid, as already remarked, have 
been found in soil No. 232, from the bottoms of Leek creek, in Cum- 
berland county, at the base of the Knob Formation ; next to it, the 
Coal Measure soils of Union and Ohio counties — Nos. 286 and 223. 

The largest quantity of alkalies yet obtained have been from the 
blue limestone soils and subsoils of Clark, Jefferson, and Woodford — 
Nos. 500, 501, 509, 510, 552 and 553 — and the sub-carboniferous 
Wayne county soil. No. 234, of which I shall speak in the sequel. It 
is worthy of note in this connection, that it is the same soils which 
contain, as a general rule, the largest of alumina, from which we may 
infer that these are chiefly liberated by the disintegratioif of this earth, 
derived, no doubt, originally, from rocks allied to the potash and soda 
felspars. 

The prevailing member of the blue limestone formation, where soil 
No. 517, of Dr. Peter's report, was collected, in Franklin county, is an 

•The phosphate of lime of No. 155, of the same table, should be 0.08 as on page 352, of 
that report. In place of 0.68, in the table. 
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encrinital layer of this formation, and not far from a fine locality of 
Cfjtherinaj allied to, but probably distant from, CI Baltica. The pre^ 
dominating growth of timber on the land is sugar-tree, mixed with 
honey-locust, mulberry, and poplar. New ground will produce from 
fifty to sixty bushels of corn to the acre. The comparative analysis 
of the virgin soil, from this part of Franklin county, and that of a 
field where the same kind of soil existed, and which had been twelve 
years in cultivation, shows a loss of 0.151 of phosphoric acid, 0.38 
potash, but a gain of .026 soda, and 1.443 of carbonate of lime. The 
latter has been derived from the turning up of a sub-strata of earth, 
richer in lime than the immediate surface soil; the former, perhaps, 
from the salt consumed by the stock on the farm, or been also brought 
from a more impervious layer beneath, into which it had filtered from 
the surface by the action of rain. Assuming that a cubic foot of this 
dry soil weighs seventy pounds, and that the influence of cultivation 
has extended to the depth of one foot, then there would require to be 
added to each acre of this field, to restore it to its original fertility, 
4,604 pounds of phosphoric acid — or if added in the form of bone- 
earth, nearly five tons; 182 pounds of sulphuric acid — or if added in 
the shape of gypsum, nearly 400 pounds; and 1,158 pounds of pot- 
ash, or 16,000 pounds of unleached ashes, besides 81 tons of organic 
matter; but, as the greater part of this is vegetable fibrin, which re- 
solves itself, for the use of plants, into carbonic acid and water, good 
tillage, and a few green crops turned in, would be a good substitute, 
and the least expensive plan of effecting the restoration of the lost 
organic and volatile matters. Since stable manure contains only three 
tenths to a half per cent, of phosphoric acid, it would require from 
four hundred to seven hundred tons of such manure to each acre to 
furnish the lost phosphoric acid from this field. This shows how inad- 
equate the usual supply of stable manure would be to restore the ex- 
hausted constituents of soils. Allowing a ton of stable manure to be 
worth §2, it would require the expenditure of $800 to bring this soil 
back, by this means, to its original condition; hence the necessity for 
the farmer to be acquainted, himself, with other sources of the miner- 
al fertilizers. If the geological survey is able to point out a cheap 
and easily accessible source of this, and other mineral fertilizers, it 
will be conferring an invaluable boon upon the commonwealth, com- 
pared with which the cost of the survey is a mere trifle. It has al- 
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ready done so in the case of Woodford and Fayette counties, and I 
believe it will bo able to do so for Franklin county also; for the ap- 
pearance of red under-clays, observed in portions of Franklin county, 
are so similar in their aspect to Nos. 552 and 509, that it is highly 
probable they will show a corresponding richness in phosphates and oth- 
er mineral fertilizers, when they Qome to be analysed, and be capable of 
affording a supply amply sufficient to compensate for the loss, from cul- 
tivation, which could only be ftdly restored, at so ruinous a cost, by 
ordinary manure. 

I would also in this place call the attention of the farmers of 
Wayne county to the analysis of the sub-carboniferDus soil No. 234, 
of Dr. Peter^s report. 

It will be perceived that this contains the largest proportion of or- 
ganic and volatile matters of an} soil yet analysed; yet it has been 
found by the ordinary system cf cultivation, unproductive; proving, 
most conclufflvely, that blacknesa and richness in organic constituents 
is not the only requisite to fertility. It will be seen, moreover, that 
this soil is also rich in the essential mineral constituents. There can 
be no doubt that the cause of its unproductiveness is the want of drain- 
ing and access of air, so that the standing water has, in all probabili- 
ty, produced a sour condition of the soil. For this reason, notwith- 
standing the considerable proportion of carbonate of lime present, and, 
also, on account of the large quantity of organic matter in this soil, 
burnt lime will, undoubtedly, be found beneficial, in ^rder chiefly to 
counteract that acidity^ and then bring the organic matter into a pro- 
per condition to resolve itself into carbonic acid, water, and ammonia. 
With this treatment^ and a proper and efficient system of drainage, I 
will venture to predict that it will become one of the most productive 
soils in the state. I believe there is a good deal of such land in the 
valley of Meadow creek, in Wayne county ; therefore, it is of consid- 
erable moment that it should be reclaimed. 

Iron exists in soil in two conditions : in the state of protoxide, with 
eight parts of oxygen united to twenty-seven to twenty^ight of iron, 
and as per or sesqui-oxide, containing twenty-four parts of oxygen, and 
fitty-four to fifty-six of iron. The former of these is continually ab- 
stracting oxygen firom air, water, and other substances containing oxy- 
gen, with which it may come in contact^ and therefore exerts a deoxi- 
dizing influence injurious to vegetation, which requires all the oxygen 

7 
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it can obtain from the air and water in the soil. Where it exists to 
any great extent in soils, it appears to exert a baneful influence. The 
remedy for this is free access of air to the soil, by frequent working, 
80 as to cause this protoxide to pass as rapidly as possible into the state 
of peroxide. Protoxide of manganese acts in the same way. 

There are some facts which seem to lead to the conclusion, that a 
notable quantity of protoxides of iron and manganese may be the 
cause of rust. Two soils in the vicinity of Brunswick, containing a 
considerable portion of these oxides, produced grain which was attacked 
by rust One of these was a heath soil, on which the rust was not coun- 
teracted even by the application of lime, marl, potash, wood-ashes, 
bone-dust, ashes of the heath plant, common salt, and ammonia. The 
other was a fine-grained loam, which did not suffer from want of drain- 
age, as it was well exposed to the sun, in an elevated situation. ^^In 
order to ascertain whether the rust was due to the constituents of the 
soil, or to certain fortuitous circumstances, unconnected with their ope- 
ration, a portion of the land was removed to another locality, and made 
into an artificial soil of fifteen inches in depth. Upon this barley and 
wheat were sown; but it was found, as in the former case, that the plants 
were attacked by rust; whilst barley growing on the land surrounding 
this soil was not at all affected by the disease. From this experiment 
it follows, that certain constituents of the soil favor the developement 
of rust." 

It was thought it might be from the presence of phosphate of iron, 
but I think it more probable that it was due to the deoxidizing effect of 
the protoxide of uron; for we know that in our country it is apt to 
occur, when there is a superabundance of rain, accompanied by hot 
weather; now the effect of this will, undoubtedly, be to produce acids 
in the soil, which is almost always accompanied by the absorption of 
oxygen, .an effect quite analogous to that of protoxides of iron and 
manganese. The per or red oxide of iron, on the contrary, seems to 
be a valuable constituent of soils; at least it is almost universally the 
case that red soils are fertile soils, and the redness is always due to the 
presence of peroxide of iron. It is probable its beneficial effect de- 
pends on the property it possesses of condensing ammonia, either from 
rain water or the atmosphere, and perhaps also to peculiar relations 
which it bears to certain organic matters, which both it and alumina 
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ceem to possess of holding them, so that water alone has little power to 
remove them. 

The red lands of Cheshire and Somersetshire, derived from the dis- 
integration of rocks of the trias system, as well as the red lands of 
Devonshire and Herefordshire, on the Devonian or Old Red system, 
are amongst the most productive lands in Great Britain. It is trae^ 
that where the members of these formations are, over limited tracts, 
exclusively sandstones — as in parts of Pembrokeshire — the derivative 
soil cannot be considered fertile; but this is because it is on that ac- 
count altogether too sandy, and hence so porous that it allows every 
thing soluble to filter through it; or, in the language of the farmer, 
^^eais all the manure and drinks aU the waterP But the most loamy 
<^ the red lands of Hereford a£ford the finest crops of wheat and hops, 
and bear the most prolific apple and pear-trees, and the sturdiest oaks, of 
all England; and the red clay and red loamy soils of Cheshire, Som- 
erset, Staffordshire, and Leicester, are capable of producing the most 
luxuriant growth of almost any crop that may be put on them. 

Again: the fertility of the red lands of Texas is well known. 

All my experience so far, in regard to the red soils of Kentucky, 
goes to show that they are very productive soils. 

The red sub-soils of Woodford and Fayette, on the blue limestone 
formation ; and of Je£ferson county, on the magnesian limestone for- 
mation ; and of Simpson and other counties, on the sub-carboniferous 
limestone formation, all show large amounts of phosphoric acid and 
alkalies. For some further remarks on this subject see Dr. Peter's 
report, under the head of Simpson county. No. 480. 

The blackness of a soil, as we have said, is by no means a sure in- 
dication of fertility, at least not of permanent fertility; and, indeed, 
even not always a criterion of the amount of organic and volatOe mat- 
ters, as is shown by the analysis of a remarkably black soil. No. 237, 
which only contains 4.38 of organic and volatile matters, while we have 
many instances of soils, comparativly light in color, that contain more 
than twice as much of these substances. 



CHAPTER III. 

CHEMICAL ECONOMIC GEOLOGY. 

COAIil. 

Several of the coals, of which proximate analyses were made, and re- 
corded in the former report, have been subjected since to ultimate chem- 
ical analysis, showing the total amount orcarbon in coke, and volatile 
matter united, together with the total amount of hydrogen, oxygen, sul- 
phur, nitrogen and ashes. As such investigtion as contribute greatly in 
affording an insight into the character and quality of a coal, they are 
of great importance; and are especially valuable as giving further in- 
sight into their gas and oil producing qualities — since the nearer they 
approach in composition to the atomic proportion of carbon and hy- 
drogen in defiant, or heavy carburetted hydrogen, or pure oil gas, viz : 
eighty-six of carbon and twelve of hydrogen, the more valuable they 
become for these purposes. 

All other things being equal, the less water (hygrometric,) the less 
sulphur, the less ashes, the less oxygen and nitrogen, and the more car- 
bon and hydrogen, the better adapted they are for the production of il* 
luminating gas. These ultimate analyses of coals, (formerly reported on- 
ly proximately,) are: Mulford's main five-foot coal, No. 185; Casey's 
coal. No. 166; Union coal, No. 240; Ice House coal. No. 188; Had- 
dock's oannel, No. 166; Eades' coal, No. 157; Airdrie coal, No. 156; 
Robert's coal. No. 191 ; Wright's mountain coal, No. 135; Ashland coal. 
No. 101 ; Wolf HiU coal, No. 1 89; Sneed's coal. No. 25; Breckinridge, 
No. 243. 

The results will be seen by consulting Dr. Peter's report, under the 
heads of the counties in which they occur ; als6, in the comparative 
table of coal analysis at the conclusion of that report 

The last of these coals, the Breckinridge, No. 243, has been sul>> 
jected, by Dr. Peter, to investigations by various methods for its oily 
products, by which he obtains, on an average, very nearly the same re^ 
suits obtained by myself, viz: thirty-two per cent, of the weight of 
the coal. For a full account of these results see Dr. Peter's report, 
under the head of Hancock county. No. 243. Under the same head 
will also be found an interesting comparative statement of the results 
in crude oil^ gas, coke, and ammoniacal witter, obtained from th^ 
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Breckinridge, Haddock's, Union, Mulford's five-foot, Robert's, Ice 
House, and Youghiogheny coals. 

The first workable coal under the Anvil Rock, where it has, in some 
parts of Union county, a peculiar birdseye appearance, and assumes 
a compact structure, and presents a peculiar glimmering lustre on the 
oblique faces of fracture, has been analysed in this laboratory for its 
oily products, with the following results, in 1,000 parts: 

264 of crude oil. 
645 coke. 

48 good illuminating gas. 

43 ammoniacal water. 



1,000 

On the large scale this coal will yield, from a ton of 2,000 pounds, 

500 to 528 pounds of crude oil ; equal to 60 to 66 gallons, or 30 to 
83 gallons of purified oil; 1,290 pounds of coke; 2,238 cubic feet of 
good illuminating gas. 

From the best information, at present, in my possession in regard to 
the cost of manufacturing, though the quantity of oil which it will 
yield is seven per cent, less than that from the Breckinridge, still this 
birdseye coal ought to afford a handsome profit to the manufacturer of 
coal oils, &c. 

Since the publication of the first report, both the proximate and ulti- 
mate analysis of seventeen other coals have beem completed, as follows: 

Woolich coal, Christian county. No. 462; 

GaiTard coal, Clay county. No. 460; 

Triplett's coal, Daviess county. No. 502 ; 

Hawesville Little Bed coal, Hancock county. No. 468; 

Judge May hairs coal, Hancock county. No. 519; 

Pate's coal, Hancock county. No. 520 ; 

Hairs coal, Hopkins county. No. 463 ; 

Samuel's coal, Hopkins county, No. 465 ; 

McHenry's coal, Lawrence county. No. 466; 

Keener's coal, Lawrence county. No. 469 ; 

Walker's coal, Muhlenburg county. No. 464; 

Pitchener's coal, Ohio county, No. 459 ; 

Barrett's coal, Ohio oounty. No. 470; 

Jaokfion's coali Ohio oounty, Na 461 ; 
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Haddock's cannel coal, Owsley county , No. 161; 

Lear's coal, Pulaski county, No. 467; 

Lower Cumberland, Pulaski county, No. 471. 

Of these the Haddock cannel coal, from Owsley county, proves to 
be a coal producing 246.50 parts in a 1,000 by weight of crude oil, 
which is only 17.50 in a 1,000 parts less than the Birds-eye coal of 
Union county, and 77.50 less than the Breckinridge. It will yield, 
therefore, from fifty-five to sixty gallons of crude oil, or about twenty- 
seven to thirty gallons of purified oil to the ton. These three coals 
are the best oil producing coals that have yet been examined firom Ken- 
tuckv. 

For further remarks on these coals consult Dr. Peter's report, under 
the respective numbers above stated, who has has taken unusual pains 
in the developement of their chemical properties. He has also pre- 
sented, in connection with the Breckinridge coal, under the head of 
Hancock county, the comparative chemical composition of the oil pro- 
ducing Boghead coal of Scotland. 

For comparison with Kentucky coals, as to their gas producing qual- 
ities, I here subjoin some proximate and ultimate analyses made in this 
laboratory of four varieties of coal used, in 1856, by the Manhattan 
gas company, in New York, for supplying that city with gas. 

Albert eoal, Bill9boro\ Albert county, New Brunswick. 
Proximate analysis^ 
Specific gravity ; 

Total volatile, 614 

Coke, 38.6 

100.0 

Moisture, - • - - 1.6 

Carbon, 84.972 

Hydrogen, 9.144 

Sulphur, 0.000 

Oxygen and nitrogen, 4.284 

Ashes, 0.100 

Calculated for 100 parts of dry combustile matter we have: 

Carbon, 86.250 

Hydrogen, 9.292 

Sulphur, 0.000 

Oxygen and nitrogen, 4.468 



*■ 



100.000 
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This an exceHent oil-prodacing coal, as well as a fine gas coal. 

Nei9 CtutUt England, 
Proximate analjsis: 

Total volatile matter, 30.1 

Coke, 69.9 



100.0 



Moisture, 1.2 

Volatile combustible matter, 28.9 

Fixed carbon in coke, 69.8 

Ashes, 0.6 

100.0 

Moisture, 1.2 

Carbon, 80.063 

Hydrogen, .-..-... 4.944 

Sulphur, 1.000 

Ozjgen and nitrogen, 12.193 

Ashes, 0.600 

100.000 

Calculated for 100 parts of dry combustible matter this gives: 

Carbon, ----. 81.630 

Hydrogen, 6.034 

Sulphur, 1.018 

Oxygen and nitrogen, 12418 



100.00 

Engli9h Cannel CoaJl, 
Proximate analysis: 

Total volatile matter, 43.6 

Coke, 66.4 



100.0 



\ 



Moisture, -- 1.2 

Volatile combustible matter, 42.4 

Fixed carbon in coke, , 64.0 

Ashes, 2.4 

100.0 

Ultimate analysis of the same with ashes and moisture included in 
the per centage: 
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Moisture, 1.200 

Carbon, 78.982 

Hydrogen, ....- 6.711 

Oxygen and nitrogen, 11 .707 

Ashes, 2.400 

^100.000 

Calculated for 100 parts of dry combustible matter this gives: 

Carbon, 81.931 

Hydrogen, 6.924 

Oxygen, 12.146 

J 00.000 

Scotch CanneL 
Proximate analysis: 

Total volatile matter, 46.9 

Coke, 64.1 

100.0 

Moisture, ..-• 3.2 

Yolatiie combustible matter, 42.7 

Fixed carbon in coke, 42.1 

Ashes, 12.0 

100.0 

Ultimate analysis of the same with ashes and moisture: 

Moisture, 3.200 

Carbon, 70,682 

Hydrogen, 9.788 

Sulphur, 1.400 

Oxygen and nitrogen, - 3.030 

Ashes, - - - . 12.000 

lOCKOOO 

Calculated from 100 parts of dry combustible ms^tter 

Carbon, 83.233 

Hydrogen, 11.64« 

Sulphur, 1.660 

Oxygen and nitrogen, - 3.675 

100.0 09 
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Four of the best gas coals used in England and Scotland are : Les- 
mabago Cannel coal; Ramsay's New Castle coal; Weymss Gannel 
coal ; Wigan Cannel coal. The specific gravity^ and proximate analy- 
ses, of tbese coals I here append, for the sake of comparison : 

Specific gravity, 1.222 to 1.228 

Two proximate analyses of Lesmahago Cannel coal: 

A. B. 

Volatile matters, 49.6 49.34 

Carbon, 41.3 40.97 

Ashes, 9.1 6.34 

100.0 96.66 

A ton of this coal yields of 

Coke, -.-:.- • 1091. to 1064. 

Pounds of gas, 463. to 483.6 

Tar, 694. to 603. 

Ammoniacal water, 4.6to 4.6 

Loss, 87.6 to 86. 

2240. 2240. 

This is equal to 11.681 to 9.875 cubic feet of gas, of i^)eci6c gravi- 
ty 0.361, 0.54, to 0.65; having an illuminating power of 2.33; gas 
of specific gravity 0.36, being considered one or unity. 

Ramsay^ 9 New Castle Coal. 

Specific gravity, 1.29 

Volatile matter, 36.8 

Fixed carbon in coke, 66.6 

Ashes, 6.6 

loao 
A ton of this coal yields of 

Coke, 1436. 

Gas, 410. 

Tar, 295. 

Ammoniacal water, 6.72 

Loss, 93.28 

2240. 

This is equal to 9,016 cubic feet of gas, of specific gravity 0.604, 
and having an illununating power of two, by the same standard as the 
preceding. 
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WeytMs Cannel Coal. 

Specific gravity, 1.1831 

Volatile matters, .-. 68.62 

Fixed carbon in coke, 26.28 

Ashes, 14.26 

98.46 

A ton of this coal yields of 

Coke, 1124. to 1188 

Gas, ..." 661.4 to 628 

Tar, 224. to 197 

Ammoniacal water and loss, -^ 341. to 327 

2240. 2240 

This is equal to 10,976 to 10.192 cubic feet of gas, of specific 
gravity 0.670 to 0.691, having an illuminating power of 2.47, accord- 
ing to the same standard. 

The Wigan Cannel Coal, 

Specific gravity. 

Volatile matter, 37 

Fixed carbon in coke, 60 

Ashes, -- 3 

100 

A ton of this coal yields of 

Coke, 1326 

Gas, 338 

Tar, 260 

Ammoniacal water and loss, 326 

2240 

This is equal to 9,408 cubic feet of gas, having a specific gravity of 
0.478, and an illuminating power of 1.5, according to preceding stan- 
dard. 

At present I am only able to furnish the ultimate analysis of one of 
these coals — ^the Wigan Cannel: 

Carbon, - 79.23 

Hydrogen, •»- 6.08 

Sulphur, - ^ 1-43 

Nitrogen, 1.18 

Oxygen, • . . 7.24 

96.16 
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The investigations of the pist two season have fully proved the fact 
that, in the western coal field at h ast, the 8ame bed of coal varies con- 
sideiably, both in its thickness and chemical composition ; for inst iuce, 
thtt fii'st workable cod under the Anvil Rock ranges, in thickness, 
from twenty-one inches to four feet, and that in the distance of ten 
miles. At the most southwestern of the above localities it h js a beau- 
tiful "birds eye" structure, possesses the properties of some varieties 
of cannel coal, and contans nearly ten per cent more volatile matter, 
over fifteen per cent less fixed carbon, and eight per cent, more ashes, 
than it does ten miles to the north-west, where it posseses no cannel sti*uc- 
ture Hence coal locations, even on the same bed, a few miles apart, 
require special examinations, both as to thickness and chemical compo- 
sition; and we are not justified in deciding, because a coal is good or 
bad at one mine, that the same coal may not be better or worse at any 
other, although the probabilities may be in favor of analogy in the 
same bed, throughout its area. 

The subject of the equivalency of our Cord Measures is of peculiar 
interest, as well in a scientific as in a [iractical point of view, both as 
regards their horizontal extension through the different counties in the 
western coal field, as, also, by drawing comparisons between the 
western and eastern coal field, now separated by an axis of (dder rocks, 
occupying nearly one hundred and fifty miles of the surface, from the 
present limits of the western to the eastern coal field. At this time 
I am only able to oiTer a few suggestions on this subject. 

Previous to the survey of Kentucky, the only state which had 
made the detailed stratification of the coal formation a special in- 
vestigation is Pennsylvania. Unfortunately the public has not yet 
* had the final report of the state geologist laid before them^ Until its * 
appearance we shall not be put in possession of all the facts, especially 
the palaeontological data, collected during the survey of that state. 
A very valuable work has, however, recently been issued by J. P. Les- 
ley, the topographical assistant of that survey, containing some excel- 
lent generalizations on this subject, which afibrds us an opportunity of 
drawing some comparisons from lithological grounds and order of su- 
perposition, and, perhaps, something from topography ; though these 
features, in western Kentucky, are, by no means, as conspicuous as in 
Pennsylvania. 
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It appears, from Lesley's "Manual of Coal and its Topography," that 
the Pennsylvania Coal Measures are about 1,300 feet in thickness, 
900 feet of which lie from the Pittsburg coal down to the conglomerate, 
and four hundred feet above that bed. The four hundred feet imme- 
diately underlying the Pittsburg coal are destitute, except locally, of 
any workable beds of coal, and have, on this account, received the 
name of the ^^Barren Coal Measxires,^'^ these being limited downwards 
by a prominent sandstone, known as the ^*M<iliomng Suiidstoney This 
sandstone is sometimes pebbly, though it lies five hundred feet above 
the true conglomerate, at the base of the Coal Measures, and, for this 
reason, as suggested by Lesley, would very properly form the base of 
the Upper Coal Measures, as the true conglomente is the base of the 
Lower Coal Measures. 

Six principal beds of coal are enumerated between the true conglom- 
erate and the Mahoning sandstone, forming the Lower Coal Measures. 
The two lower of these are sometimes united into a thick bed, known 
as the "Mammoth Bed." The third in the ascending series, (or prop- 
erly the second since A and B, of Lesley's section, miy ngarded as 
one,) is the great depository of the cannel coal of Pennsylvania. The 
fifth and sixth are known as the Lower and Upper Freeport coals. 

From the Mahoning sandstone to the Pittsburg coal, a distance of 
about four hundred feet, there are but two beds of coal specified, and 
these, usually, only a foot or thereabout in thickness, with some four or 
five beds of limestone in the upper one hundred feet, immediately un- 
derlying the Pittsburg coal. 

Less is known, as yet, of the details of the four hundred feet above 
the Pittsburg coal than of the measures below it It includes, how- 
ever, the "Great Limestone" of the Pennsylvania Coal Measures, sep- 
arated into two members by a sandstone, more or less developed, which 
lies about one hundred feet above the Pittsburg bed, in which spa e 
there is one bed of coal between two limestones, measuring, with its 
shale roof, about three and a half feet Above the "Great Limestone" 
there is but one good workable, reliable coal, lying about sixty feet 
above the "Great Limestone," chamcterized by a shale roof full of 
ferns: Neuropteris fitxuom^ Cydopteria obliqua, aiid Aeuropteris 
toschii. 

Taking, for the present, merely lithological and chemical characters 
as the ground-work of oomparison between the Kentucky and Penn- 
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sylvania Coal Measures, we are disposed to regard the Mahoning sand- 
stone as the equivalent of our Curlew sandstone, of Union county, 
since it forms the second principal sandstone, in the ascending order, 
above the conglomerate, and has a coal, with limestone under it, in the 
Curlew hill, occupying, apparently, & similar position to the Upper 
Freeport or coal E of Lesley's section, with limestone (B) under it; 
while his description of the contorted Sigillaria, Lepidodendron, and Cal- 
amites sandstone, underlying his coal D, (the Lower Freeport,) with its 
lenticular deposites of coal, agree very precisely with the mass of the 
Finnie Bluff, of Union county, which is the second principal sandstone 
above the conglomerate. 

If the equivalencies here suggested should prove, by subsequent 
investigations, correct, then coal A and B, of the Pennsylvania Meas- 
ures, would occupy the place of the Bell and Cook, resting on the Ca- 
seyville sandstone conglomerate, and being the equivalent of the so 
called Mammoth vein, near Johnstown and Tangastootac, where coals 
A and B are united into one bed, practically speaking. If this be the 
case, then in the place of the lower hundred feet of the "Barren Coal 
Measures," of Pennsylvania, we appear to have two good workable 
coals in Union county, and only a space of one hundred and eighty 
feet between these and the main five foot Mulford bed, to represent 
the three hundred upper feet of the Barren Coal Measures of Penn- 
sylvania. The main five-foot Mulford would, then, be the equivalent 
of the Pittsburg bed. A circumstance which lends probability to this 
suggestion is found in the fact, which I would b^, in this place, to call 
particular attention to, that, of all the Kentucky coals examined chem- 
ically, up to this time, the main five-foot Mulford comes nearest^ in its 
composition, to the Pittsburg coal. 

In the one hundred feet above the main five-foot Mulford, and be* 
tween it and the Anvil B;Ock, in Union county, we can trace, as yet, 
but little analogy to the one hundred above the Pittsburg, with its 
"Great Limestone Bed," which seems to be absent, in Union county at 
least In the three hundred feet of the upper division of the Upper 
Coal Measures we can trace some analogy with the borings reported 
below the level of Grundy's ridge; but until these strata can be viewed 
in natural sections, above the drainage of the country, one can hardly 
come to any definite conclusion in regard to the equivalency. 
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If any part of the western Kentucky coal field deserve the name of 
barren, it seems to be the two hundred and fifty feet of space from thft 
Ice House to the four-foot bed, the first above the Curlew sandstone ; 
but we doubt the propriety of any such distinction, since the Curlew 
coal, below the Curlew sandstone, may prove to be workable in some 
of its area, as at Freeport, in Pennsylvania, where it is six feet thick. 

Partly firom differences in the chemical composition of several of 
the upper coals of the Henderson section, and those under the Anvil 
Rock, in Union county, and partly from variations in the lithological 
characters of the associate strata at each locality, together with some 
relations of dip and position in the coal-field, the two sections were 
supposed, in the first year of the survey, to occupy lower and upper 
divisions of the Coal Measures. During the progress of the survey 
facts have come to light which render it possible that the same meas- 
ures which occur in Union county, under the Anvil Rock, are repeat- 
ed in Henderson county, in the HoUoway borings, under the level of 
the Ohio, on the east side of the Bald hill and Highland creek axis. 
In consequence, however, of our knowledge of the lower two-thirds of 
the Henderson Measures being derived from the reports of borings, 
it has been diflScult to draw a satisfactory parallelism. If, however, 
the Great Salt-bearing sandstone occupies a constant geological hori- 
zon, at the base of the Coal Measures, as appears probable firom the 
experience in Pennsylvania, and if the western Coal Measures are of 
a corresponding thickness to the eastern, then the four foot bed of 
coal, one hundred feet below the bed of the Ohio river, in the Hen- 
derson shaft, would be the equivalent of the Pittsburg coal ; and the 
"Twin Vein," near low water mark, would, in that case, represent coals 
near the top of the Upper Measures, near the "Great Limestone,** 
while the thick coal reported on the top of the one hundred and fifty- 
six feet of Salt-bearing sandstone, at the base of the Holloway borings, 
would occupy the place of the "Mammoth coal," reposing on the mill- 
stone grit, at the base of the Pennsylvania coal-field. We are led, 
therefore, to suspect that the Holloway borings of 1,037 feet, may in- 
clude members of the lower, as well as the upper, division of the Coal 
Measures, as recognized by Lesley's sections, in Pennsylvania; the 
more so, since we have some evidence of considerable masses of lime- 
stone in the water-shed between Green river and the Ohio, not far from 
the Holloway borings; nevertheless we are, at present, unable to re- 
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cognize, in the space of three hundred feet reported in the Holloway 
borings, above the Salt bearing sandstone, either the lower cannel coal, 
(C,) of Lesley's section, or the Ice House coal, (D,) of the Union 
county section, which should come in respectively — ^the cannel at six- 
ty to eighty feet, the Ice House at one hundred and fifty feet above 
the lowest six-foot coal, placed on the top of the Great Salt-bearing 
sandstone. 

However, to established satisfactorily these identities or equivalen- 
cies between the eastern and western coal-fields, as well as between dif- 
ferent portions of the same connected basin, it is necessary to bring all 
the palaeontological evidence to bear on the subject, especially that re- 
lating to the vertical range of certain species of fossil plants^ in con- 
nection with the shells and fishes, and the relation they bear to the 
shale over each bed of coal. In the absence of any botanicogeological 
report of the Pennsylvania Coal Measures, we have to rely upon other 
sources for this desired comparison. 

Before the whole of the second part of this report goes to press I 
hope to be able to lay before you some reliable and valuable informa- 
tion, touching this branch of the survey, since I have been fortunate 
in Securing the aid of the highest authority now living, on the identifi- 
cation of the specific characters of the fossil flora of the United States — 
M. Leo Lesquereux, the well known Bryologist, who was, for two years, 
charged with the botanical branch of the geological survey of Penn- 
sylvania; whose early life first led him to study minutely the flora of 
peat bogs, and investigate the production of that kind of vegetable 
fuel, of comparatively recent origin, in all its various phases; and who, 
from this study, was very naturally induced to turn his attention to 
the examination of the extinct tribes of plants that flourished during the 
c u'boniferous era. One who has made these two subjects a speciality, 
during a life of laborious research, must be peculiarly well suited to 
supply the desired information, particularly as a considerable share of 
his experience was gained in Pennsylvania, the stratigraphical relations 
of the Coal Measures of which state we desire, at this time, to bring in 
comparison with those of Kentucky. 

I am unable to say at present, whether, before the second part of 
this report must go to press, sufficient materials shall have been brought 
together to enable M. Lesquereux to make a satisfactory preliminary 
report on this subject, as the large amount of the appropriation re- 
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quired to be expended on the topography of the state will only permit 
me to retain M. Lesquereux's services, in the geological corps of Ken- 
tucky, during a limited part of the present season ; but the importance 
of this branch of the geological survey of Kentucky demands that it 
should hereafter be carried out to its fullest extent, not only for the 
interests of Kentucky, but for that of other states embraced in coal 
districts, which may follow in detailed surveys of their resources in 
fossil fuel. 

ORES. 

Three iron ores, from the Knob Formation of Bullitt county, have 
been analysed— Nos. 488, 489, and 493. Two of these— Nos. 488 
and 493 — belong to the carbonates; one — No. 489 — is a limonite. 
By consulting the tables appended to Dr. Peter's report, the composition 
of these ores will be seen; the two carbonates yield — No. 488, 32.62 
per cent, of iron; No. 493, 31.32 iron. The limonite — No. 489 — gave 
43.46 of iron. This latter is in an irregular band and segregrations, lo- 
cally found in the equivalent of the Knob building stone, and is but 
little used at the Bullitt county furnace. Where these ferruginous 
segregations occur in the Knob building stone, they greatly deteriorate 
its quality for constructions. 

For further remarks in regard to the Bullitt county ores, and lime- 
stones used as a flux, slag, &c., consult the body of Dr. Peter's report, 
under Nos. 488, 489, 490, 491, 492, and 493. 

The limonite ore of Carter county, which is associated with the sub- 
carboniferous limestone, proves to be a rich ore; the analysis shows 
54.93 per cent, of iron. It contains, as will be saen by C3nsulting Dr. 
Peter's report, under No. 473, more than the usual quantity of oxide of 
manganese, (3.17,) which will most likely have the effect of producing 
a hard white iron suitable for the manufacture of steel; not perhaps 
from the quantity of manganese which may enter into the compositioa 
of the steel produced from such cast iron, but from the peculiar condi* 
tion and union which the manganese induces in the iron and carbon. 

The chemical analyses of twenty-eight ores, of the limonite variety, 
have been completed up to this time, since the firet report was made; 
these are from the Kenton, Caroline, Pennsylvania, Bufiklo, Bellefonte, 
Raccoon, Greenup, Laurel, and Mt. Savage ore banks. 

9 
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Some very interesting results will be found in the chemical report, 
under the head of Greenap county, in regard to some of these ores. 

There have, besides, bee^ completed ten analyses of ores of the 
carbonate variety, from Greenup county, from ore banks in the vicini- 
ty of the above furnaces. 

The ore No. 406, submitted for analysis, from Laurel county, by 
General Jackson, is an earthy carbonate of iron, containing 19.10 per 
cent, of iron, and 3.60 of manganese. No other metal, useful in the 
arts, exists in this ore in quantities over one and a half per cent. The 
carbonate of iron — No. 410 — from Craig's creek, proves to be richer 
in iron than No. 406, since it gave 35.45 per cent, of iron. No. 411, 
from the same county, is also carbonate, yielding 33.05 per cent of 
iron, and no other valuable metal, in sufficient quantity to make it 
valuable for any other purpose but as an ore of iron. 

Ore furnished from Thos. Helm's land, Lincoln county. No. 407, 
has also been examined. It is a carbonate of iron, containing 30.77 
per cent of iron. 

No. 418, the Monroe county ore, from Malone's land, Cole's fork of 
Mill creek, is a limonite, containing 58 85 per cent of iron. No. 405, 
from Ohio county, 7 miles north of Hartford, near the top of the hill 
at Mr. French's, is also a limonite, yielding 27.64 per cent of iron. 

The ore near high water-mark of Green river, at the Livermore 
landing, in Ohio county. No. 413, contains 42.14 of iron, which is a 
large per centage for that variety of ore. 

Two ores of iron have been analysed from from Pulaski county : 
one — No. 452 — from the head waters of Indian and Rock House 
creek, and Grassy gap, is a carbonate, yielding 35.60 per cent, of 
iron; and No. 546, from Rockcastle river, which is an impure limonite, 
containing only 27 per cent of oxide of iron. 

Two ores have been analysed from Trigg county: one — ^No. 420 — 
from the waters of Little river, which is a limonite, possessing a fine 
honey-comb structure, which yields 39.28 percent of iron; the other, 
from the same vicinity — No. 421 — is a hsematitic variety of limonite, 
having a compact texture, which yields 55.60 per cent of iron. There 
appears to be a considerable body of this ore in Trigg county, at the 
above locality. 

The ore from Warren county, collected in a ridge watered by Clay 
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lick creek, above the conglomerate, is also a by drated oxide, containing 
47.02 per cent of iron. 

No. 450 is a bog ore, from Meadow creek, in Wayne county, which 
only contains 16.59 per cent, of iron; and No. 453 is the ore former- 
ly used at the old Iron Works of Wayne county, which is a limonite, 
containing 40.82 per cent of iron. 

Ores from the Log Mountain, in Whitley county, and from the 
falls of the Cumberland river, in the same county, have been subject- 
ed to further examinations by Dr. Peter, since the first report, with 
similar results. See his report under the head of Whitley county.* 

An ore from the head waters of Mud creek, in the same county—' 
No. 448 — ^is a rich limonite, yielding 56.37 per cent of iron. 

The Poplar creek ore — ^No. 449 — of Whitley county, is a carbonate 
of iron, containing 37.60 per cent, of iron; that fi:om south part of 
the Pine Mountain is a limonite, affording 44.53 per cent, of iron. 

Four ores have been analysed firom Edmonson county ; three of 
these from near the base of the Coal Measures, in the ridges adjacent 
to Nolin creek — ^Nos. 414, 415, 416, and 419. Two of these — ^Nos. 
414 and 415— 4Lre limonites; No. 414 contains forty-two per cent of 
iron; No. 415, from the shale above the coal, yields 52.31 per cent 
of iron; the third — ^No. 416 — is a carbonate, from the shalet above the 
sandstone, gives 37.04 per cent of iron; No. 419 is a dull yellowish- 
brown limonite ore, obtained in shales above the first coal over the con- 
glomerate; it yielded 43.50 per cent of iron. 

Two varieties of pig-iron have been analysed, produced at the Lau- 
rel Furnace, in Greenup county — ^No. 435 and 434. 

Five different furnace slags have been analysed: two produced at the 
Bellemont Furnace, in Bullitt county — ^Nos. 491 and 492; one pro- 
duced at the Buena Vista, of Greenup — No. 330; two at the Caroline 
Furnace, in Greenup, No. 423 (^1,) a granular variety, and No. 423 
(£,) a glassy variety. For details and inferences in regard to these 
the reader will please consult Dr. Peter's report 

8ix limestones have been examined, chemically, from Greenup coun- 
ty, sinco the publicaiioii of the first uport, viz: No. 4^1, utsed as a 
flux at the BulMo Furnace; No. 477, undtr the limestone ore, u^ed 

*For the re^ulu ubuinetl previou^Ij. aee firic report, page 2*23. 
fStftf lUts £iiiiioii0uu coiKit^* acctioii, iu tbc firsi repurL 
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as a flux at Pennsylvania Furnace; No. 433, used as a flux at" the Lau- 
rel Furnace; No. 432, ferruginous limestone, running upwards into 
limestone ore, Oldtown creek; No. 426, ferruginous limestone, on 
which the limestone ore rests, Caroline Furnace; No. 427, four-foot fer- 
ruginous limestone, under the limestone ore, Caroline Furnace. 

Three limestones from Bullitt county have also been analysed, one 
of which — No. 490 — is used as a flux at Bellemont Furnace, interca- 
lated in the blacTc shale at the base of the Knobs.* 

These analyses of Kentucky ores, supply ample evidences of the 
abundance of rich ores which exists in the state, both interstratified in 
the Coal Measures, conformable and associated with its coals, dissem- 
inated and associated with the sub-carboniferous limestone, as well as in 
the shales of the Knob Formation, at the base of the sub-carboniferous 
rocks. 

The best ores collected, up the present time, in the Coal Measures 
proper, have been found in the Lower Coal Measures; there is, how- 
ever, some excellent black-band ore high up in the Upper Measures of 
Muhlenburg county, but, so far as we have seen, only six inches thick; 
and there appears to be a considerable quantity of iron stones in the 
Upper Coal Measures, in the shaly beds, lying some distance under the 
Bonharbor coal. 

A specimen of ore was sent to Dr. Peter for analysis, by 0. C. 
Winburn, said to be obtained from near Irvine, in Estill county, which 
proved to be an ore containing 21.13 per cent, of copper. The local- 
ity of this ore has not yet been examined. If ore of this per cent- 
age exists in a regular vein it is rich enough to work, being above the 
average of copper ores in its yield of that metal. I propose to visit 
this locality in June or July of the present season, examine, if possi- 
ible, its situation, and ascertain its geological position. 

The zinc ore of Monroe county — No. 464 — which we found run- 
ning in slender veins through limestone belonging to the Devonian 
Period, in the bed of Sulphur Lick creek, has been analysed. It is 
essentially a sulphuret of zinc, containing 51.77 per cent, of zinc. 
The sulphuret is combined in this ore with 17.48 per cent, of silica, be- 
sides 5.19 per ceni of carbonates of lime and magnesia, and a little dis- 
seminated sulphuret of lead. 

•For farther particulars in regard to these Ufflcitoaoi oonsult Dr. Petor'i reporty under ilM 
heeds of Oreeuup And Dulliu oounty. 
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Of all the limestones examined up to this time, the pure magnesian 
limestones are, probably, the most durable building material, at least 
amongst the limestones. There are two or more beds of this kind of 
rock interetratified, in the Birds-eye limestone, forming the cliffs of 
Boone creek, in Fayette county. Grimes has opened a quarry into 
these magnesian limestones, which has supplied some of the best build- 
ing stone of central Kentucky. The same beds are seen occupying a 
similar geological position near Ro^er^s mill, a mile and a half from 
Clay's ferry, on the Kentucky river. Dr. Peter has analysed three 
varieties of this rock : one — No. 5 1 2 — collected at Grimes' quarry, 
on Boone creek, which proves it to be a very pure magnesian lime- 
stone — ^the carbonate of lime and carbonate of magnesia being very 
nearly in the proportion of their equivalents, while the insoluble earthy 
silicates only amounts to 2.79 per cent; the alumina and fixed alka- 
lies exists in it only to the amount of fractions of one per cent. The 
other variety — No. 511 — which lies in layers from five inches to one 
foot above the last, is not as pure a magnesian limestone ; it contains 
a little more than ten per cent, less carbonate of magnesia, and near 
ten per cent, more earthy silicates. This is not as good a building stone 
as the other. The third specimen — No. 513 — was taken from a corn- 
er stone placed as a monument of the boundary of the city of Lexing- 
ton; it is intermediate in quality, containing three and a half per 
cent less carbonate of magnesia, and 0.59 per cent, more insoluble 
earthy silicates, than No. 512, with a much larger per centage of 
potash (2.35,) than either of the other two, the origin of most of which 
may possibly be extraneous, as suggested by Dr. Peter, in his remarks 
following the analysis of the specimen No. 513; to which article of his 
report I would call the attention of those interested in the building 
materials of the State. 

In this place I would beg particularly to direct to the notice of the 
citizens of Jefferson county a magnesian limestone, belonging to the 
Upper Silurian Period, lying near the sur&ce in many places in the 
eastern part of that county, and quite convenient to the Louisville and 
Frankfort railroad. The cellular variety — No. 528 — ^probably con- 
tains a little too much magnesia, and is rather too porous to be as good 
a building material as the best of Grimes' quarry, but the compact va- 
riety — No. 580 — differs but very little in its chemical composition 
fipom the best magnesian limestone of Fayette oounty; and will un- 
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doubtedly be far superior in durability to many of the building stones 
in use in Jefferson county. 

Two of the limestones before mentioned as having been analysed 
from Bullitty are also magnesian limestones, belonging to the Upper 
Silurian system. In tbem the magnesia falls from eight to ten per 
cent, short of the best proportion for a building stone; and No. 495 
has 10.32 per cent of earthy insoluble silicates. The variety No. 
494 has, however, but 2.18 per cent, of earthy silicates, and will pro- 
bably make a good building stone. 

Five limestones have been analysed, which were supposed to pos* 
sess hydraulic properties from their appearance, fracture, and mode of 
weathering. Of these, No. 521 is the hydraulic limestone of Jeffer- 
son county, of which such large quantities were excavated out of the 
Louisville canal, and have since been extensively manufactured into 
water cement, and sold throughout the. western country, for all pur- 
poses for which such cement is applicable. It is an earthy limestone, 
of a slightly bluish-green ashen tint, with an earthy flat conchoidal 
facture. It contains, as its principal and characteristic constituents, 
28.29 parts of lime, 8.89 of magnesia, and 25.78 per cent of earthy 
insoluble silicates, of which 22.58 is pure silica. It is particularly 
worthy of note that the lime and silica in this celebrated and well 
known cement rock, are exactly in the proportion of their equivalents^ 
proving, most conclusively, that its hydraulic properties are due to 
this definite chemical relation of these substances, which, after the 
rock is properly burnt and ground, unite, in connection with the water, 
to form a bydrated silicate of lime, in which there is one equivalent of 
silicic acid united to one equivalent of lime, which acts as a powerful , 
cement, to agglutinate the grains of sand added in the mixed mortar, 
which is usually three times the bulk of the hydraulic lime employed. 
In some hydraulic limestones magnesia seems to form an important 
constituent, and it is pos:<ible that in this cement it may enter into 
chemical union, and act a subordinate part It has been remarked, by 
the investigators of hydmulic limestones, that they contain more th.iu 
the ordinary proportion of fixed alkalies. This Kentucky cement ruek 
contains O.Si of potash, and 0.13 of soda, which is mtber above the 
average amount in the limestones analysed, though not quite as much 
as the Lepiacva limestone of Woodford, No. 547. These alkulies pro- 
bably only act in connectioa with the lime in the kiln, after the exr 
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pulfiion of the carbonic acid, in bringing the silica into that condition 
favorable for its subsequent prompt combination with lime, when mix- 
ed with water, and in the act of cementation. But it is not likely that 
the alkalies ent^er, as an essential constituent, into the cement, because 
it seems to be expelled with the surplus water which oozes away as a 
slippery ley; and, because they would, probably, impair the durabili- 
ty of the cement, as they no doubt contribute to the disintegration of 
the original rock in place, so remarkable for the facility with which it 
cracks, splits, and turns to calcaneus mud, where exposed to the vicis- 
itudes of the weather. 

In No. 456, the Grayson county "gravestone," the lime is 26.28, 
and the insoluble silicates 20 78. The pure silica was in this speci- 
men not isolated and determined; but it is more than probable that it 
will be found but little under the definite chemical proportion in the 
Jefferson county hydraulic limestone. In the Grayson stone the al- 
kalies ai^ in still larger proportion: 0.50 potash, and 0.37 soda. 
There is little doubt, therefore, that it will be found to have hydraulic 
properties, and is altogether unsuitable for building purposes. 

The four-foot bed, near the base of the Upper Silurian system, of Trim- 
ble county, Kentucky, and Jefferson county, Indiana, and from seven- 
ty-five to eighty feet above the Murchisonia marble, of the Lower Silu- 
rian system, has very nearly the same constitution as the Louisville 
water limestone, according to an approximate analysis which I made 
of that rock in 1853. One variety contains 28 per cent of lime, and 
25 per cent of insoluble silicates, and 10.06 per cent of magnesia, 
which is within a fraction of the same amounts of these substances 
found in the Jefferson county hydraulic limestone. There is hardly a 
doubt that this rock has also hydraulic properties, which of course is 
sufficient to condemn it at once as a building stone, though the same 
rock has been largely used in the construction of one of the principal 
public buildings in Louisville. 

Of the two limestones from Trigg county, supposed from their ap- 
pearance, to possess hydraulic properties, one. No. 458, contains 28.61 
lime, and 13.68 of earthy insoluble silicates, and 14.77 per cent, of 
magnesia. In this the silica is considerably under the equivalent 
number, but the lime is nearly in the same per centRge as in No. 52 1 . 
It is somewhat remarkable that this rock has 0.92 per cent of phos- 
phoric acid — even a larger proportion of this ingredient than has been 
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found in any other limestone except No. 484, a limestone from the Low- 
er Silurian system of Anderson county, and some of the dai'k ferrugi- 
nous, bituminous, limestones occupying the place of the black band 
horizon in some parts of Hopkins county; as for instance. No. 132, 
in the first report ; it would, therefore, be a valuable limestone for 
agricultural purposes also. There is considerably more magnesia 
(1477,) than in No. 521 ; this may be no disadvantage, because it 
appears that magnesian limestones, with proper additions, make excel- 
lent hydraulic mortars — better than limestones without magnesia ; be- 
cause silicic acid seems to manifest a preference to combine with two 
bases rather than one ; for instance, the Tarnowitz limestone, which 
contains 10 per cent, of magnesia, and only 3.3 percent, of silica har- 
dens very well under water, even without any addition of silica ; in- 
deed, Fuchs "has shown that the two bases — ^lime and magnesia— can 
combine and harden under water, without the addition or presence of 
any silica; and Dumas, also, has shown that nearly equal equivalents 
of burnt lime and magnesia — i. a 44 lime to 36.8 magnesia — when 
slaked and made into a paste with water, become tolerably hard after 
being left under water for nine days." In fact the investigations of 
modern science all go to show that the reaction of silicic acid on lime, 
and that exerted between lime and magnesia, are the two principal causes 
of the solidification of hydraulic limestones ; but the degree of solidifica- 
tion depends much upon the molicular state of the silica, and the 
amount of base already in combination with it. It appears, moreover, 
that when the proportion of lime rises to 48, and the silica to 52 — ^i. e. 
3 equivalents of lime to 2 of silica — there is no disposition in such a 
compound to harden under water, either in the burnt or unburnt condi- 
tion. In the case of No. 457, from Trigg county, in which the lime is 
43.91, the magnesia 7, and the silica 8.36, the proportion is one equiv- 
alent of lime to combine with one equivalent of silica, to form silicate 
of lime, and another equivalent of lime to combine with one equivalent 
of magnesia ; hence it is highly probable that this rock will be found 
also to possess valuable hydraulic properties. 

Of the five sandstones, of which the analysis is recorded in the first 
part of this report, three are from the Knob Formation of Bullitt. 
They are not as durable rocks as the fine pure gritstones of the Coal 
Measures, but, by a proper selection, rejecting those beds that contain 
segregations of oxide of iron, and too much alliaceous matter, they 
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afibrd a building material that works free under the chisel, is suscepti- 
ble of fine carving, and is of tolerable durability. Those of Bullitt 
county, that have been examined, contain from 93.68 to 94.78 of fine 
sand, and 2.85 to 3.95 of alumina, with small portions of oxide of 
iron, only traces of lime, and 0.7 to 2.29 of carbonate of magnesia. 

Two varieties of the mudstone have been analyzed, which is inter- 
stratified in the blue limestone underlying the beech fiats, spoken of 
in the second chapter, in connection with the soil of the beech flats of 
Fayette. This is a more argillaceous rock than the preceding sand- 
stone, containing from 8.65 to 10.25 alumina, with a little oxide of 
iron, only a trace of lime, 1.40 to 2.30 of carbonate of magnesia, and 
the largest proportion of sulphuric acid in any sandstone yet examin- 
ed — ^the very ingredients, therefore, calculated to produce, by its de- 
composition, astringent salts. It is worthy of especial note, in this 
connection, that the only regions in the range of the blue lime&tone 
formation, where I have found milk-sickness prevail, follows most re- 
markably the out-crop of this mudstone, as I have elsewhere stated. 

MINERAL, SPRING, AND WELL WATERS. 

Since the first report was made, thirty-eight mineral and other wa- 
ters have been examined and analyzed. Of these, twenty-five have 
been tested, qualitatively, at the fountain head; while quantitative 
analyses have been made of thirteen in the laboratory, which will be 
found tabulated and reported by Dr. Peter, under the head of Lincoln 
county, in the first part of his report. The twenty-five which were 
tested at the fountain head I now proceed to report on. 

Yelvington Spring, Daviess county, showed the presence of 

Free carbonic acid; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Chloride of sodium; 

A trace of oxide of iron. 

There is perhaps a trace of carbonate of alkali, which may give the 
flat taste to this water, after it has stood for some time; but the reac- 
tion of the reagents which detect these salts is so indistinct, in the 
unconcentrated water, that it is difficult to decide. Part of the mag- 
nesia present may be united with chlorine as chloride of magnesium. 

10 
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If sulphates are present they are in too small quantities to be detected 
with any degree of certainty, without boiling the water down. 

The Oliver Spring, in the same county, on the waters of Blackford^ 
gave nearly the game results, except that there is more oxide of iron in 
that water. 

During July of 1856 the Paroquet Springs were tested at the foun- 
tain head, qualitatively ; since that time the principal spring has been 
analyzed, quantitatively/ ^ by Prof. J. Lawrence Smith, of Louisville, with 
similar results as to the principal baces and acids. I subjoin Prof. 
Smith's analysis as it gives the quantities of the saline ingredients in a 
gallon of the water. 

Sulphuretted hydrogen, 30 cubic inches; 

Carbonic acid, 6 cubic inches; 

Chloride of sodium, 309.6000 grains; 

Chloride of calcium, 67.7100 grains; 

Chloride of magnesium, 48.0300 grains; 

Chloride of potassium, 0.4860 grains; 

Sulphate of soda, 2.4120 grains; 

Sulphate of lime, 2.2800 grains; 

Sulphate of alumina, 0.4920 grains; 

Carbonate of soda, 0.3780 grains; 

Carbonate of lime, 2.4000 grains; 

Carbonate of magnesia, 1.5060 grains; 

Carbonate of iron, 0.1800 grains; 

Iodide of sodium, 0.1560 grains; 

Iodide of magnesium, 0.2460 grains; 

Bromide of sodium, 0.1800 grains; 

Bromide of magnesium, 0.3120 grains; 

Silica, 3.9000 grains; 

Organic matter, 2.1360 grains. 

When examining the Paroquet Spring it was a question with me 
whether a portion of the magnesia found was not combined with sul- 
phuric acid as sulphate of magnesia. I perceive Prof J. Lawrence 
Smith has given the most of it to the chlorine, considering it to exist 
mostly as chloride of magnesium. A difficulty has arisen in my mind, 
as to the compatibility of that salt with carbonate of soda. It is pos- 
sible, that in wnaU proportions these salts may exist together in solu- 
tion; though in laiiger proportion the carbonio acid would oertainly go 
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over to the magnesia, while the soda would combine with the chlorine. 
As there does not appear to have been sufficient sulphuric acid found to 
saturate more than the soda and lime, it is inferred that the most of 
the magnesia is united with chlorine, the only element which existed in 
sufficient quantity to saturate the surplus of that alkaline earth, over 
and above that which is combined with carbonic acid, iodine, and 
bromina 

The presence of chloride of magnesium, in large quantities, in either 
well, spring, or mineral waters I regard as objectionable. The propor- 
tion in this water may not, materially, detmct from its other virtues, 
derivable from the presence of the sulphur, chloride of sodium, and 
iodine, which act beneficially on diseases of the skin, digestive organs, 
and glandular system. 

The qualitative examination of the ^^Alum Spring,'' at the base of 
Burdett's Knob, on James Richardson's place, gave as its principal 
constituents. 

Sulphates of alumina and protoxide of iron; 

6i*carbonate of lime; 

Bi-carbonate of magnesia. 

It has strong astringent properties, and is, undoubtedly, deleterious 
to health. 

This water issues from near the out-crop of the hydraulic limestone 
and black slate, at the base of an outlier of the Knob Formation, a 
a mile, and a half from the forks of the turnpike leading from Danville 
to Lancaster. 

A well water was also tested at the forks of the above road, on Mrs. 
Hoskins' place, which was found to contain chiefly, 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Sulphate of soda; 

Sulphate of magnesia. 

The nearest underlying rock on this farm is a subcrystaline, blue 
limestone, with cherty segregations belonging to the lower Silurian sys- 
tem, and containing Airypa modeatoy and a odaisb ribbed Orthis like 0. 
CaWgramma. 

Yates' mineral water, in Boyle ooanty^ soiear ti^ base of ^^Knob 
lick," contains principally^ 

Bi-carbonate of lime; 
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Bi-carbonate of magnesia; 

Chloride of sodium: 

Sulphate of soda; 

Sulphate of magnesia; 
and, perhaps, a small quantity of carbonate of soda, as it has an alka- 
line reaction on litmus and georgina paper, and gives some indications 
of the presence of carbonate of alkali with tincture of champeachy 
wood, and addition of chloride of calcium and sulphate of copper. 

The well from which this water was taken is sunk in the ashcolored 
argillaceous shale of the Knob Formation, and goes four feet into the 
black shales of the Devonian Epoch. 

In Lincoln county, at the sources of Salt river, a sulphuretted wa- 
ter, issuing from the above black shale, gave to chemical reagents the in- 
dication of the same saline ingredients as in the Yates well, with the 
addition of free sulphuretted hydrogen. This water is known as the 
**Nevien's Sulphur Spring." 

The Rochester Mineral Spring is in the blue limestone formation of 
the western part of Boyle county. This water contains a large quan- 
tity of magnesia, mostly in the state of sulphata 

Its principal ingredients are. 

Sulphate of magnesia; 

Sulphate of lime; 

Sulphate of soda? 

Probably a smcdl quantity of alumina? 
and a trace of sulphate of protoxide of iron. 

Janes' mineral water, of Washington county, on Road run, foor miles 
from Springfield, is a sulphuretted saline water, containing 

Free sulphuretted hydrogen, strongly impregnated} 

Chloride of sodium; 

Sulphate of soda; 

Sulphate of magnesia; 

Bi- carbonate of lime; 

Bi-carbonate of magnesia. 

This spring isoues thnnigh the Lynx beds of tl» blue limestone^ 
which prevail along the bed of Road's run. 

The examination of the water of the pnblio well, at Bloraofieldi 
in Nelson county,, indioatediae its principal WMititaoiit% 

Chloride of eodiamj 
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Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Sulphate of soda; 

Sulphate of magnesia^ 

The water has a feeble alkaline reaction, and may contain a trace of 
carbonate of soda, and a trace of alumina. The rock of this part of 
Nelson belongs to the Lower Silurian Period, and is of a blue color 
and subcrystalline texture. There are several mineral wateiB in this 
formation, in the vicinity of Bloomfield. 

The examination of R. B. Grigsby's "White Sulphur Mineral Wa- 
ter" indicated, 

Free sulphuretted hydrogen, (tolerably strongly impregnated) ; 

Chloride of sodium; 

Sulphate of soda ; 

Sulphate of magnesia; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

It has a slightly alkaline reaction, and the log-wood test, with chlo* 
ri^e of calcium, indicates a small quantity of carbonate of soda. 
There is also a trace of bi-carbonate of iron. The water is a tolerably 
strong sulphuretted saline water, with alight tonic properties. A pe« 
culiar shell-earth, derived from the disintegration of u bed «f the blue 
limestone, of which I had occasion to speak in the diapter on 
^^Agricultural Oeology/* is well lieveloped on thia property, under the 
soil. 

The "Mammoth Well," on the west branch of Simpson creek^ in this 
county, was found to contain 

Chloride of sodium; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Sulphate of soda; 

Snlphate of magnesia} 
and a traiDB of iron. 

It is a feeble tonic, and mild aperient and alterative. 

The Creel "White Sulphur Mineral Watej^" in Marion county^ gaT# 

Free sulphuretted hydrqgen} 

Chloride of aodiumj 

Sulphate of eoda; 
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Sulphate of magnesia; 

6i-carbonate of lime; 

Bi-carbonate of magnesia; 

A little carbonate of soda. 

This water is distinctly alkaline. 

The reaction of the Campbellsville "Sulphur Water," with reagents, 
indicated^ as its constituents, 

Free sulphuretted hydrogen ; 

Sulphate of soda; 

Sulphate of magnesia; 

Chloride of sodium; 

Chloride of magnesium; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Trace of carbonate of soda. 

This water is from the table land of the sub-carboniferous limestone 
of Taylor county. There used to be a noted lick at the place where 
the gum enclosing this water is sunk. 

The water of the well, at the hotel in Campbellsville, was tested, 
which showed it to be a hard limestone water. 

There are fine springs of water in Taylor county, between Camp* 
bellsville and Saloma. 

Examination of Washington Bell's Sulphur Spring of Marion : 

Free sulphuretted hydrogen, and trace of sulphuret of alkali; 

Chloride of sodium; 

Sulphate of soda; 

Sulphate of magnesia; 

Bi-carbonate of lime; 

Bicarbonate of magnesia; 

Carbonate of soda. 

This water has a distinct alkaline reaction on reddened Htmus paper. 
This water issues from the black shale of the Devonian Period, on Sul* 
phur Lick creek, and is now owned by Ex-Govemor Wickliffe. 

At the Plantation Lick, three to four miles from Sulphur Lick, 
where this water issues, some salts have been made, probably a mixture 
of sulphate of magnesia and chloride of sodium. 

In Nelson county, in the precincts of NewHaven^Jam^T. Weatli* 
era' well wfttor wafi examined, which gave 



GENEBAL EEPOBT OF GEOLOGICAL SUE VET. 79 

Trace of sulphuretted hydrogen ; 

Sulphate of magDesia; 

Sulphate of soda? 

Small quantity of chloride of sodium; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Trace of carbonate of soda and iron. 

This water has a feeble alkaline reaction. It is a mild aperient, and 
feeble tonic. 

The ash-colored and black shale of the Devonian Period are the 
strata exposed in the vicinity of Mr. Weathers*. 

The ^^Howell Mineral Spring" is an alkaline saline chalybeate, which 
issues in a copious flow from the sub-carboniferous limestone of the ^'Bar- 
rens" of Hardin county. This is a remarkable mineral water, having 
more iron, and a stronger alkaline reaction, than most of the Ealine 
waters hitherto tested. Its constituents are 

Sulphate of magnesia; 

Sulphate of soda? 

Chloride of sodium; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Bi-carbonate of protoxide of iron;'* 

Carbonate of soda. 

The Bedford Spring, owned by Noah Parker, in Trimble county, is 
collected in a basin of the blue limestone, which has a hydraulic layer 
of four to five feet, interstratified, from which a part of the water seems 
to come. Its constituents are 

Chloride of sodium; 

Sulphate of soda ; 

Sulphate of magnesia; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Carbonate of soda. 

It has an alkaline reaction to test paper. 

The Epsom Spring, owned by Thomas Holland, in this vicinity, con- 
tains the same ingredients, only the sulphate of magnesia seems to be 
in larger proportion. 

•ioat of tht iroa 0*7 b« ia th« ittto of lulpkAt*. 
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Id Gallatin county, at ^'Big Lick," on Lick creek, a biancb of Eagle, 
a fine sulphuretted saline water was tested, boiling up in a constant 
flow, and blackening the ground around. It contains 

Free sulphuretted hydrogen; 

Sulphate of magnesia; 

Sulphate of soda; 

Chloride of sodium ; 

Bi carbonate of lime; 

Bi-carbonate of magnesia; 

Carbonate of soda. 

It has a slight alkaline reaction, and indicates a trace of sulphuret 
of alkali, with the nitroprusside of sodium. 

Examination of a water, two miles from Dowlingsville, near Clark's 
creek, in Grant county, where the silicious mudstone rock, associated 
with the Blue Limestone Formation, prevails, and where, in dry seasons, 
milk*sickness is prevalent: 

Bi-carbonate of magnesia; 

Bi-carbonate of lime; 

Chloride of magnesium; 

Sulphate of soda, (small;) 

Sulphate of magnesia? 

Suspended, and perhaps dissolved, alumina. 

The most remarkable feature in this, and some other waters to be 
noticed, occurring along the same range of the geological formation, is 
the proportion of magnesia, which is considerably more than is usually 
found in water used for domestic purposes, and which, probably, exists 
partly in the state of chloride, which is an objectionable form of mag- 
nesian salt for waters in habitual use, in proportions above the normal 
standard. To determine whether the magnesia is mostly in this con? 
dition would require a careful quantitaiive analysis in the laboratory 
which would be a very important investigation, and which I propose 
hereafter to have instituted ; because the therapeutic effects of chloride 
of magnesium, taken in considerable quantities, border closely on 
those prominent in milk-sickness, as will be perceived by the following 
description : 

Action of chloride of magnmum on the animal economy. Acid eructa- 
tions, with regurgitation of the injesta. Nausea, with accumulation of 
water in the mouth. Oreai weakness in the lower Urnbs, with sjfmptomi 
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of weariness. Constipaliojtj with urgent desiro for stool, with shucjiler- 
iug afcer rach efforL Faec:M5, when expelled, are scanty, either soft or 
ill knots, like sheeps dang, with ai appearance as if burnt; soinetiines 
coverad with mncus. This follows by a d!arrh(a. 

Som ) of these last cRecis arj perhaps not observed in milk-sickness, 
but the first arc, so th it it is highly probable that an extra proportion 
of this s:dt, together with other astringent nalt^, sach as sulph tte of 
a'.umioa and iron, and perhaps suspended c!<iy in watei*, may combino 
to produce that mysterious disease. 

At all events, it is worthy of particular notice, that this comp!aint 
follows precisely the geological mnge of the silicious mudstone or 
^-roUen aaudstonej^^ interslatified in the blue limestone formation of 
Scott, Owen, Grant, Boone, and other counties of central Kentucky; 
and, 80 far as my obseiTations have yet extended, no where else within 
the range of that particular geological formation ; in connection with 
the fact that the waters, which I have so far had occasion to tesf, quali- 
tatively, in the worst milk-aick regions of these middle counties of the 
state, contain more than the normal proportion of magnesia. This is 
the case with tho so-called "Poison Spring/' which I tested, in the 
north eastern part of Gnmt, and elsewh re along the belt of country 
ranging with the out-crop of this peculiar member of the rocks of 
centiul Kentucky. 

Tho *'IIardinsville Sulphur Spring/' which issues from cnciinila) 
,. layers of the blue limestone of Fmnklin county^ contains 

Free sulphuretted hydrogen; 

Chloride of sodium; 

Bi-carborate of lime; 

Bi-carbonate of magnesia; 

Tia^e of sulphate of soda; 

Tmce of sulphate of magnesia; 

Carbonate of soda? 

This water seems to have a feeble alkaline reaction. 

Reuben Jesse's mineral water, of Woodford county, near Versailles, 
struck by sinking a deep well in the blue limestone formation, contains 

Fi-ee sulphuretted hydrogen; 

Chloride of sodium; 

Bi-carbor^te of lime; 

Sx^c^bonate of mignesia; 

11 
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Trace of sulphate of soda; 

Chloride of magnesium? 

The Harrodsburg ^^Saloon Spring/' in Mercer county, is a saline 
water, in which magnesia is in large quantity, combined, in all proba- 
bility, with sulphuric acid. Its principal constituents are 

Sulphate of magnesia; 

Sulphate of lime; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Trace of chlorides, and a small quantity of carbonate of protoxide 
of iron. 

The "Greenville Spring,'' at Harrodsburg, has only a trace of sul- 
phuretted hydrogen and iron ; otherwise, it is very similar, in its com- 
position, to the Saloon Spring. There is perhaps, a small quantity of 
alumina in both, but it is diiScult to appreciate it in the unconcentrat- 
ed water. 

The beds of the blue limestone, which are exposed near these min- 
eral spriugs, are characterized chiefly by Chcetetes. There are, howev- 
er, blocks of birdseye textured limestone, lying in blocks around and 
in the masonry of the wall built around the Saloon Spring, and which 
were quarried near by. 

The mineral waters, at the celebrated locality of Big Bone Lick, in 
Boone county, now owned by Mr. McManning, are truly fine sulphu- 
tetted valine waters, of which there is the most abundant supply from 
the several springs which burst forth, in various directions, firom the 
boggy flats forming the sources of Big Bone Lick creek, enclosed by 
an amphitheatre of hills composed of Leptcena, OrthiSy and ChtBtetes 
beds of the blue limestone, amongst which the Zeptoma Sericea is 
conspicuous, towards the base of the surrounding slopes. 

The qualitative examination of these waters, at their fountain head, 
indicated, as the principal constituents. 

Sulphuretted hydrogen, which escapes in intermittent volumes, prov- 
lug the water to be saturated with this gas; 

Chloride of sodium; 

Sulphate of magnesia; 

Sulphate of soda; 

Sulphate of alumina? 

Bi-carbonate of lime; 
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Bi-carbooate of magnesia; 

Carbonate of soda. 

This water has an alkaline reaction. 

It was only in a few instances where any attempt was made to test 
for iodides, bromides, and other ingredients that may exist in these 
waters in minute quantities, because it requires large quantities of the 
water to be boiled down in order to arrive at any satisfactory conclu- 
sion as to their presence or absence ; but many of these waters deserve 
a careful quantitative analysis ; but for this purpose a special journey 
must be made to collect the water in sufficient quantity, and with the 
necessary precautions, to fix the evanescent constituents on the spot, 
and transport the water to the laboratory. The proportion of the fix- 
ed constituents can, however, be determined, if the water is put up 
well, by the proprietors of the springs, in clean bottles, and forwarded 
to Dr. Robert Peter, at Lexington, the Chemical Assistant of the Sur- 
vey, if the legislature provide for the continuance of the survey. 

In connection with this subject, it would be a matter, not only of 
scientific interest, but of practical utility, to have the waters of all the 
principal rivers of Kentucky analysed, quantitatively, in order to judge 
of the effects they may have upon the system, and when used for va- 
rious industrial applications. 



CHAPTER IV. 

STRATIGRAPHICAL GEOLOGY. 

DAVIESS COUNTY. 

Some further examinations have been made in this county,'chicfly 
in the vicinity of Big and Little Blackford creeks. The prcdomicat- 
ing rock is a soft and rather ferruginous sandstone, passing downwards 
into a grey shaly clay, with imperfect seams of coal; below which is 
darker shale, with streaks of ccal; under this is a scam of ccal the 
thickness of which has never yet been ascertained. 

North of Yelvington, on J. M. Robinson's place, just above his 
spring, there is a brownish freestone, which shows itself half a mile to 
the south. On Mr. Beauchamp's place, adjoining, limestone occurs to- 
wards the top of the ridge; and north of his house three to four feet 
of ferruginous limestone occurs, about half way up the ridge, near 
Robert's line. It seems to sink towards the west, as a limestone, ap- 
parently the Fame, has been burnt for lime at a lower level. Below this 
is a shaly fire-clay, where a spring issues. Here^Wm. Beauchamp mado 
a partial examination for coal, but never proved the ground. 

One and a half miles east of Yelvington, at Mason Lee's, there is 
three feet of coal, without any regular covering, as far as it has been 
entered. 

Near the head of Big Blackford, on a high oak ridge, a hard quartz- 
036 sandstone is exposed. 

The sections hitherto obtained, in this part of Daviess county, are 
too obscure, and the exposures of out-crop too few and far apart, to en- 
able me to make a satisfactory section of the succession until the de- 
tailed survey is carried over this and the adjoining counties. 

6UB-CABB0NIFER0US BOOKS IN BRECKINRIDGE, MEADE, AND IIAKDIN COUNTIES. 

Near the head of the west fork of Clover creek I obtained tho 
following section of the limestone, shaly limestones, and marly shales, 
with some alternations of sandstone, underlying the Coal Measures and 
upper conglomerate at the top of the hill, or its sandstone repre* 
sentative, since, on the eastern edge of the western coal field, it 
has only locally pebbles disseminated. 
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Feet. 

230. Hard, tbin-bedded sandstone, witb red ferruginous subsoil near the top of 

the ridge, witb perbaps a ten incb coal in this space. 

170. Ferruginous sandstone. 

160. Ferruginous sandstone. 

150. Ferruginous sandstone. 

142. Grey limestone, witb cbsetetes abundantly disseminated. 

120. Sandstone — red externally, white internally. 

112. Light-colored limestone. 

100. Sandstone and light grey limestone alternating. 

85. Sandstone and light grey limestone alternating. 

83. Marl, with some sandstone. 

71. Schistose impure limestone and sandstone. 

67. Earthy, shelly, limestone. 

65. Marl. 

63. Brownish sandstone. 
61. Marly earth. 

60. Top of bench of light-colored limestone, in benches with marly tntersticea. 

64. Light grey limestone; thin streak of coal? 
63. Bench of buff calcarious rock. 

Marl. 
47. Bench of light reddish-grey earthy schistose limestone, two feet nine inobee. 

Marl. 
41. Bench of rugged calcarious rock nine feet. 

Marl. 
32.5 Bench of rugged calcarious rock. 
32. Ash-colored marly shale. 

19. Ash-colored earth, and ferrugiaous calcarious rock. 
1 5. Ash-colored earth, less ferruginous. 
10. Ferruginous marly shale. 

6. Light buff marl, with earthy light-colored schistose limestone. 
5. Green and ferruginous shale. 

0. Dark marly shales extending to the foot of the glade, where the measure- 
ment was made. 

In the last cut of the railroad aboat half a mile from OoTeiport, the 
base of the sandstone for two and a half to three feet, is strongly im- 
pregnated with petroleum ; so much so, that it oozes out from its pores, 
and trickles on the ground. The rock has a dip &0^ west of nortii, at 
an angle of about 5^. 

In Hickory Hollow, up a ravine to the west of the railroad^ the 
Archimedes Limestone is exposed, with other fossils to be hereafter da- 
scribed. It lies here from fifteen to twenty feet below a sandstone» 
which is undoubtedly the equivalent of that whidi forms the vertical 
cliff above the Tar Springs. These underlying limestones are the ez- 
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act eqaivalent of the beds which were observed in 1845^ at the falls of 
Roi^h creek, in the northwest comer of Grayson county. 

The Tar Spring sandstone, neai where the railroad intersects the line 
of separation between Breckinridge and Hancock counties, is very 
nearly one hundred feet above low water of the Ohio river, at Cloverport. 
At this point the sandstone is about fifly-five feet in thickness, and the 
top of it one hundred and fifty feet approximately above low water on 
the Ohio river. This sandstone is remarkable in Breckinridge county 
on account of the fine springs of petroleum which issue at its base, 
close to its junction with the Archimedes limestone. It oozes in the 
form of a thick oily fluid, nearly of the color and consistence of mo- 
lasses; collecting more copiously in wet than dry weather; and, ap- 
parently, where the sandstone rock is comparatively thin. At Thomas 
Jackson's about ten barrels are collected in a year, but much more 
might be obtained if proper precautions were taken to save it. From 
the fact of its oozing more abundantly in wet weather, it is probable 
tiiat the rain water filtering through the porous sandstone carries the 
oil with it to the base of the rock. 

In some places in the same cliiT of sandstone, above that part im- 
pregnated with petroleum, is of snowy whiteness, fit for the use of the 
glass manufacturer, and forms a most remarkable contrast to the dark 
amber of the same rock, saturated with the oil. Where it runs off on 
the ground it becomes inspissated into masses having a hardness and 
appearance intermediate between pitch and aspbaltum, incrusted and in- 
corporated more or less with earthy materials and small gravel. Cat- 
tle seem to have a predilection for it, and it is undoubtedly a valuable 
remedy in milk-sickness, for bums, and obstinate cases of rheumatism, 
for which it is used both externally, as a rubefacient, and internally. 
This '^tar sandstone*' occupies the same geological horizon as the Rock 
House sandstone, on the head of Shotpouch creek It marks the lim- 
it in connection with the underlying Archimedes limestone, of the pro- 
ductive Coal Measures, since no coal, of more than six to ten inches, 
has ever yet been found under it, and probably never will ; because the 
circumstances favorable to the production of thick beds of coal do not 
appear to have existed, in the region of the western country, at least, 
until after the deposition of this bed of sandstone. 

Near the head of Sinking creek a lower bed of sandstone than the 
Ta^ Spring sandstone, of thirty -eight feet in thickness, was observed 
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about twenty-five feet above the bed of tho creek; at sixty- five feet 
biifF Archimsdes limestone, associated with white colitic beds, suitable 
for making fine white lime, and, if fairly opened in a quarry, might, 
perhaps, afford an oolite marble, such as is now worked by some of tho 
marble cutters of the west. At eighty feet, in the €ame hill, is anoth- 
er bed of buQJ encrinital and Archimedes Limestone. Below tho sand- 
stone cliff is a dark, marly shale, underlaid b^ reddish-grey productal 
limestone. 

The succession of the sub-carboniferous rocks, in Breckinridge coun- 
ty, west of Sinking creek, li*om the Tar Sandstone downwards, is as 
follows: 

It is to be ob- 
served, however, 
that thero are 
con side rablo 
modifications in 
the relative 
tiiickncss of the 
I imes tones, 
sha!es, and sand- 
stones, at diifer- 
e n t localities 
sometimes not 
far apart. 

On the cast 
side of Sinking 
creek, in the vi- 
cinity of the Big 
Spring road, 
there is little or 
no sands:tone vis- 
ible, and the soil 
becomes of a red- 
der cast as the 
middle cavernous 
beds of the sub- 

c a r b n i ferous 
limestone rise 

from beneath the 



upper Pentrimite And Archimede.^ riroestone. 
Grcv ehiilo niid plucc ol six to ten inches of coal. 
Locally inurly shales* Archimedes and oolitic lime 
stoues. 

Sandstone 20 to 41 feet, softer and more schU- 
toso than the upper. 



MarW shale 10 to 23 feet. 

Productal and Archimedes Limestone. 

Cherty limestone and chert. 

Sandstone 15 to 25. 



Thick bedded limestone with cherty segregations 
extending doiirn to Licking creek. 
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drainage of tbe country. In consequence of the cavernous nature of 
the h'mestones in the eastern part of Breckinridge, a great deal of the 
surface-water sinks away into subterranean passages, and comes out in 
bold springs at the Big Spring and "Good Spring," near the eastern con- 
fines of the county. In some places water may be reached in wells, 
even at the depth of thirty feet; but many wells have been sunk fifty 
to sixty feet without getting water. 

The characteristic fossil cor.il of the cherty beds of the sub-carbon- 
iferous limestone, in their southern and western range, does not seem 
to be abundant in this part of Breckinridge county ; indeed, organic 
remains generally are few compared with what are usually found in the 
equivalent beds elsewhere. 

Near the confines of Breckinridge and Meade counties, some of the 
beds of the sub-carboniferous limestone have the fine grain and smooth 
texture of lithographic limestones, and it is very probable that by open- 
ing quarries valuable beds might be found, which, if free from flaws 
and dry cracks, would fetch in the market twelve to fifteen cents per 
pound, and command ready sale. 

Rock, possessing the structure of lithographic limestones, were also 
observed about half way down the descent to Otter creek, in Meade 
county, on the road from Good Spring to Garnettsyille. 

The following sections, taken in Meade county, along the bluffs on 
the Ohio river, will convey an idea of the succession of the beds above 
low water of the Ohio river. 

Section near Concordia. 
Feet. 

240. Red limestone, with Archimedes.* 

225. Oolitic limestone. 

220. Base of bench of these limestones. 

i90. Top of heavy led^e of sandstone, ten feet in thickness. 

ISO. Finely laminated shaly sandstone, underlaid by dark shale and shaly sand- 
stone. 

155. Top of limestone cliff of thirteen feet. 

142. Base of reddish-grey solid limestone. 

140. Light grey shale passing into shaly sandstone. 

135. Ash -colored shale, three feet, and base of five feet ledge of sandstone. 

90. Top of bench of limestone, slope concealed. 

*In the spaces between the rocks noted the rocks are concealed from view by debris. 

12 



90 GENERAL REPORT OF GEOLOGICAL BURTST. 

Feet, 

74. Bottom of a limestone bench. 
63. White and yellow sandstone. 

35. Top of white and brown sandstone speckled with red, irregular in struc- 
ture, 
33. Bottom of sandstone and top of ledges overhanging the river bank. 
26. White limestone, with dendritic streaks. 
20. Brown sandstone and Euomphalus brown limestone. 
L. W. Compact white limestone. 

Section one mile above Concordia. 
Feet, 

270. Top of ledges of sandstone. 
260. Base of ledges of sandstone. 

Slope of strata hidden. 
230. Top of bench of upper Archimedes limestone. 
225. Bed limestone on weathered surface. 
220. Oolitic limestone. 

Slope, strata hidden. 
180. Top of sandstone. 

140. Shales interlnminated with red speckled sandstone, and top of reddish- 
grey hard limestone, forming together a cliff of fifty feet space where 
strata concealed from view. 
70. Pentremital limestone. 

55. Red limestone, underlaid by brown, rugged, sandstone. 
26. Top of white limestone. 
6. Base of white limestone. 

Section at Olen'e, Adit between, e^bove Booneport, 
Feet, 

275. Upper Archimedes limestone. 
250. Calcarious sandstone. 

Limestone. 
230. Top of argillaceous marly shale with alternating thin bands of limestone 

in which adit run in search of coal. 
210. Bottom of Glen's Adit. 

Vertical cliff of heavy beds of limestone fifty to sixty feet. 
150. Base of overhanging ledges of limestone. 

Soft decomposing marly limestone. 
130. Oolitic limestone of which white lime is made. 

Slope of one hundred and twenty feet where strata are concealed. 
L. W. Light grey compact limestone at low water of the Ohio river. 

Section a few miles higher up. 
Feet.^ 
300. Top of ridge and top of sandstone ledges. 

Slope where strata concealed. 
266. Upper Archimedes limestone. 
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F$et. 

245. Lower ledges of a bench of limestone. 

100. Base of heavy ledges of limestone. 

One hundred feet nearly concealed by talus. 
L. W. Light grey compact limestone at low water. 

Section on Kentucky shore, opposite Leavenworth, 
Feet. 

300. Sandstone and shale at the base of the coal measures, near the top of the 
ridge. 
Red and grey sandstone. 
280. Top of Pencremital and Archimedes limestone associated with a rich Pro- 

ductal and Terebratula limestone. 
240. BuflP Archimedes and Pentremital limestone. 

Long slope where strata are concealed. 
150. Limestone in thick beds forming a bench. 
L. W. Aulopora and Cyathopliyllum limestone. 

Section of Miff below Indian creek. 
Feet, 

340. Brown sandstone near base of the coal measures. 
300. Top of limestone. 
285. Bed of white interstratified sandstone. 
200. Base of overhanging ledges of limestone. 

Decomposing ledges below. 
70. Base of rocks visible. 
L. W. Ohio river. 

Section two miles aboDe North Hampton, near lime kiln. 
Feet 

300. Highest limestone observed, with oolitic limestone beneath. 
256. Ooliiic limestone. 
220. White oolitic limestone. 

190. Ragged weathering limestone, of the Barren limestone series. 
80. Base of cM. 

52. River bottom land a little above high water mark. 
L. W. Low water of the Ohio river. 

Section five and a ha^f miles above Brandenburg. 
Feei. 

265. Top of hill and second cliff composed of close-textured, grey sonorous 
limestone, passing downwards inio a granular limestone, with buff mag- 
nesian layers near the 
160. Base of the cliff. 

150. Slope with schistose and more earthy-textured limestones; 
125. Top of first oliff or bench. 
121. Top of quarry, composed of sub-crystalline stratified limestone. 

Dark grey and buff magnesian limestone. 
100. Base of quarry. 
L. W. Low water Ohio river. 
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Several other sections have been made, on the Ohio be nler of Meade 
and Hardin counties, but those given will be sufficient, at this time, to 
show the nature of the rocks belonging to the sub-cirboniferous lime- 
stone group, underlying these two counties. It will be observed that 
the strata at the very base of the coal me;isures only cap the tops of 
the highest hills, which would have to be at least fifty to one hundred 
feet higher to bring in any workable coal. 

I would also call attention to the fact of the numerous repetitions of 
sandstones interstratified in the sub-carboniferous limestones of Miade 
and Breckinridge. 

The most valuable materials under the soil of Meade and Hardin 
counties, so far as I have yet seen, are the materials for constructions, 
oolitic marble, lime, and lithographic stones, and the marly beds, some 
of which would be excellent for improving the more sandy soils of this 
and the adjacent counties. 

A large area of Hardin county is based on the cavernous members 
of the sub-carboniferous group, proved by the disappearance of streams 
from the surface for many miles and the gushing out, locally, of sub- 
terranean springs. There is, also, evidence of the existence of very 
numerous caves, in this county, especially on the waters of Linder's 
creek, perhaps as extensive as in the eastern part of Edmonson 
county. 

About two miles west of Elizabethtown a bed of earthy-textured 
limestone crops ont near the road leading to Howell Springs, which 
has all the appearance of possessing hydraulic properties. It is asso- 
ciated with other varieties of close grey limestones with argillaceous 
partings, which approaches, in its character, to lithographic limestone. 

Six miles west of Elizabethtown freestone crops out, which is one of 
the few localities where this kind of rock reaches the surface, since 
sandstones have only been observed in this western portion of Hardin, 
near the Grayson line, on the waters of Nebo, Brushy, and Meeting 
House creeks, and the argillaceous freestone of the Knob Formation, 
in the extreme northeast comer of the county. 

The most common rocks seen on the surface are different varieties 
of chert, which have originated from segregations and interstratification, 
washed and weathered out of and from between the limestone which, 
refifsting decomposing agencies longer than the matiix, lie in blocks 
on the auiiaoa 
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LOWER SUB-CARBONIFEROUS ROCKS AND BLACK DEVONIAN SLAIES OF THE KNOB 

FORMATION, <»F B TLLITT COUNTY. 

The descent from the table lands of the sub carboniferous limestones 
of Hardin county, over the slopes of the sub-c irboniferous freestones 
of the Salt river or Muldrow hills, is for the most part abrupt and pre- 
cipitous. 

About seventy feet above the base of these hills, near Key's Ferry, 
the fosjsiliferous, burhstone textured chert, and earthy encrinitHl lime- 
stones, are in place on the west side of Salt river. The total height 
of the Salt river hills, on the Bullitt side of this stream, is from three 
hundred and fifty to four hundred feet. On this sMe, the encrinital 
limestone is one hundred and fifty-five feet above the ferry house, and 
two hundred and ten feet above low witer. 

The summit level, where the road to the Bullitt Lick passes over, is 
nearly four hundred feet above the bed of Salt river, giving near two 
hundred feet of strata, soil and sub-soil, covering the geodiferous en- 
trochital limestones which lie, therefore, nearly midway of these hills. 
The upper two hundred feet includes part of the sub-carboniferous 
limestone which overlies the Knob sandstone in this locality, but their 
relative thickness is not well seen here. 

The Black Devonian slate, doubtle./s, exists here near the base of the 
bills, but it was not exposed on the immediate line of observation. 

The iron ores which have been made mention of in the third chapter 
on chemical geology, are most abundant in the grey or ash-colored 
shales overlying the Black Devonian slate, in the south-tast part of the 
range of the Knobs of Bullitt, extending along the waters of Cauo 
Run south-eastwardly, into Nelson county. 

A section will aid in illustration of its position: 
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Grey or «§h colored shales, 50 to 70 feet, en 
clofiing Kidney and Sbuet ores* No^. ^'<'i and 
493. t 



Black shelly shale, locally enclosing limestone. 
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Black shelly shale, locally enclosing lime 
stone, greyer and more leafy in its structure 
from exposure. 



It is in the 

grey and ash-col- 
ored shales and 
clay, lying be- 
tween the black 
.^hales and Knob 
freestoneSy that 

the ore of Ballitt 
county is Ibuiid 
in greatest abun« 
dance, and most* 
ly as carbonate of 
the protoxide of 
iron, except 
where it has been 
oxidized by par- 
tial exposure ta 
air and perme- 
ating water. It 
varies in thick- 
ness from three to eight inches. 

The two varieties, as recognized by the ore diggers, are the "Kid- 
ney ore" and the "Blue Sheet ore," because the former generally lies 
above the latter in more detached hemispherical masses possessing a 
concentric structure; whereas, the latter is more continuouB or in the 
form of a pavement, and less oxidized by exposure. But neither of 
these ores are in as high a state of oxidation as the more irregular 
nests and bands in the overlying freestone, because the argillaceous 
matrix of the Kidney and Blue Sheet ores protects them more efiec- 
tually from atmospheric influences. 

The gi'tater pur centage of iron in a given weight of the ore,t en- 
closed in the freestone, is to be attributed chieflv to the loss of car- 
bonic acid during the progress of oxidation. 

In the south-east part of Bullitt county, these ores of the Knob 
Formation prevail with considerable regularity } the principal difiicul- 

•See Chemical Report. 
fSee Ore No. 4d9. 
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ty experienced by the ore digger in obtaining it being the abruptness 
of the declivities of the Knobs, which only occasionally form benches 
by which he is enabled to reach the ore with a reasonable amount of 
stripping. Nevertheless, it can be mined and delivered at the fur- 
naces from $1 50 to $1 75 or $2, depending on the distance from the 
furnace, and the amount of stripping, which at present is from five to 
twenty or twenty-five feet. Upon the whole, considering the charac- 
ter and uniformity of the ore; the rate at which it can be mined and 
delivered; the quality of the iron it produces, which is both soft and 
tough, and in great request by the nail maker^^; the abundance of well 
timbered land, and the proximity to the line of the Louisville and 
Nashville railroad, this part of Bullitt county must be considered a 
favorable position for making charcoal iron. 

The limestone which is at present mostly used as a flux, is included 
locally in beds interstratified in the Black Shale underlying the ore 
bearing shale, and contains, according to analysis No. 490, a little over 
thirteen per cent of magnesia, but only about one and half per cent, 
of insoluble earthy silicates, which is much less than its exteri.al ap- 
pearance conveys to the eye. It lies quite convenient to the Belle- 
mont Furnace, the only one that was in operation in Bullitt county in 
1856. More or less ore, of the carbonate variety, has been found 
disseminated in grey shales occupying the same geological position, 
within the range of the Knobs of this and adjoining counties, but not 
always in sufficient quantities to support a furnace. 

Both at Bullitt Lick and Button Mould Knob considerable ore 
has weathered out of the shale, but still neither of these localities 
would alone justify the erection of a furnace; so that, before capital 
is expended in machinery and constructions, it is always proper to 
prove thoroughly the ore ground. 

At "Bullitt Mould Knob," a celebrated locality for encrinites, in 
Bullitt county, there are three or more encrinital beds, interstratified 
with the ash-colored shale, which form a remarkable steep glade on the 
south-west side of the Knob; the glade commencing one hundred and 
twenty -five feet below the summit of the Knob: 

Feet. 

960. Sommit of Knob. 

235. Top of second bencLof sandstone, in quarry. 

K5. Top of ledge of first bench sandstone. 
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Feet. 

200. Slope with sandstone? 

162. Lowest exposure of sandstone. 

1 10. Top of bare glade. 

105. Orthis Michellina bed. 

Ash colored shale. 
100. Orlbis Michellina bed most abundant. 

Ash-colored shale. 
97. Weaihered-out carbonate of iron. 
95. Weathered out carbonate of iron. 

Ash -colored shale. 
90. Weathered out carbonate of iron. 

Ash-colored shales. 
80. Branching corallines. 
75. Weathered carbonate of iron. 
65. Encrinita) limestone. 
60. Weathered carbonate of iron. 

Ash -colored shale. 
49. Encrinital limestone. 

Ash colored shale. 
35. Encrinital limestone. 

Ash -colored shale at base of bare glade. 
25. Black sheety Devonian shale extending to bed of creek. 

Here we have nearly one hundred feet of ash-coiored shales exposed, 
in a bare glade, with repeated alternations of thin bands of carbonate 
of iron, encrinital, argillaceous, and shell limestones, forming a re- 
markable feature of the landscape in the northern part of Bullitt 
county, adjoining Jefferson county. The position of this Knob is in- 
correctly laid down in Milne and Bruder's map, since it lies nearly one 
mile to the east of the milroad leading from Louisville to Shepherds- 

ville. 

The total thickness of the black shales, under the ash-colored shale, 
was not seen in any of the sections yet observed in Bullitt county. 
The best section was seen in the cut of the Louisville and Nashville 
road, about a mile from Shepherdsville, where forty feet is seen in one 
vertical cut. 

In the bed of Salt river, below the bridge, several ledges of rugged, 
cherty, limestone can be seen, in a low stage of the river, these must 
doubtless be referred, in part at leasts to the Upper Silurian Period, as 
the chain coral {Caicnfpora esharoides) is found here, associated with 
Favosites spovgileSy Cyathophyllum helianlhoideSy and Polymorphal and 
other fossils of that Period, very imperfectly preserved however. 
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Th3 CDTalline airl shall-bed-j of the fa'ls of tho Ohio seem to ba very 
tliiiJ anl obscurely nmrku«l, or a^ hast dirticult t^ detect. Thj o:iIy 
pjiC3 where I was able to veCiig liza th in saMsraotoriiy, as y»t. vvai 
along the bed of a creek near Mr. Bjujamia Sjiilers' p'aCo», iio*j far 
from Button MoaUl Knob, at a little lowjr level tha i thj zero of that 
section. Benia'h these a Cs»llii'ar m ignesian limestone, which W3a^h- 
ers in a very ragged ma mer, i.s the prova ling rock in the ravines, oa 
both tildes of the old road from Shopherdsvillo to Louisville. 

JEFFERSON COUNTY. 

The Knob Formation, very similar in its component members to 
tha^ described at Batton Mould Knob, extends into the southern part 
of Jijlferson cjimty, forming the migii of Knobs on the waters of 
Pontl and Mill creek, their summits being c pped with soft freestone, 
while the a->h-CD!ored shales, with interi»a'ajion.sof encrinitallimjstoues, 
form their princi| al mass, resting on b!ack Devonian shale. 

Jefferson county affords the best exposures of the calcurious rocks, 
umler the black s'ate belonging to the Devonian Period, yet seen. 
The proji cting ledges on the bank of the Ohit) river, that appear in 
connected succession between the head and foot of the falls, afford, 
probably, the best sections of these rocks in the western states. 

We observe there the following succession and superposition: 

1 . Black biiamifiouR slate or bimle. 

2. Upp«r ciiiiuiiUI, bhell, and ooralUntt limestones above. 

3. Hydraulic limfstniie. 

4. Lower cnnuidal, shell, and coralline limestones. 

5. Olivaniles bed. 

6. Spirtfrr Grfgoria and shell and coralline beds. 

7. Mdin bfdsof coral limestones. 

These beds rest upon a limestone containing chain coral, wl.ich is 
seen just above the lowest stage of water, at the principal axis of the 
falls, \ihere the waters are most turbulent. Only a portion of the low* 
er part of the black slate is seen immediately adjacent to the falls. Its 
junctitni with the upper crinoidal bed, No. 2, of the above section, cm 
be well seen below the mouth of Silver creek, on the Indian i side, 
where threis a thin hard pyritillrous land between the black slatQ 
and limjstone, containing a few euti*ocLites. 

13 
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Three sab-divisions may be observed in the upper conlline bed. No. 
2, of this falls section : 

{A). White or yellowish white, earthy fractured layers, containing, 
besides Crinoidea a Favosite^ a laige Leptcma and Atrypa jprisca, with 
a fringe. 

{By Middle hyers containing also a few Gystiphyllse. 

{C). Lower layers, containing most Cystiphyllidae, and on Corn 
Island, remains of fishes. This is what has been designated as the 
Upper Fish Bed. 

These crinoidal beds contain a vast multitude of the remains of 
different species of encrinites, mostly silicious, or more so than the 
imbedding rock, so that they often project and appear like black con- 
cretions. Remains of the Adinocrinus abnormis^ of S. S. Lyon's report^ 
is the most abundant There is also a Syringapora; and short trun- 
cated Cyathophyllium. The Cystiphyllum is long, slender and vermi* 
culiform, sometimes extending to the length of fifteen inches or more; 
also, a coralline, referrable either to the genus Porites or Antrec^^ 

The hydraulic bed, as has been shown in the tiiird chapter, is an 
earthy m^gnesian limestone, in which the lime and silica are in the 
proportions of their chemical equivalents. It is variable both in its 
composition, thickness, and dip. In the upper part of the bed, where 
it contains many Spirifer evraiines and Atrypa priscoj it is more silici- 
ous than that quarried for cement At the head of the falls it is eight 
feet above low water. At the foot of the falls it is only four feet above 
low water; and at the quarry, on the Indiana shore, eleven to thir- 
teen feet Here there is twelve feet of it exposed; but only a foot to 
eighteen inches of it quarried for cement. At the Big Eddy it is 
twelve to thirteen feet above low water; and at the middle of the falls 
as much as thirty-five feet above low water. 

From the head to the foot of the falls, the Ohio river falls nineteen 
to twenty-one feet, depending on the stage of the water, and the dis- 
tance on the general line of dip— west by south — one and a half miles. 
Hence there is an anticlinal axis about t^e middle of the falls, not 
uniform but undulating, amounting on the whole, to upwards of thirty 
feet in three quarters of a mile west by south. In the distance of 
four hundred i^nd fifty yards firom the quarry, on t^e Indif^na s^pre, 

* « 

•When thcM foffil oortlt trt more tborovgblj itpdicd» |rt shall b« abU to |^Tt mora dc4- 
ttlta tafaiaocaf * 
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down stream, the strata decline fifteen to sixteen feet It is at the an- 
ticlenal, above mentioned, where the steamboats so frequently scrape 
the rocks, in gliding over the most turbulent portion of the falls. It 
is thickest at the foot of the falls, where it is twenty -one feet, it thins 
rapidly out in a noFth«>east direction. - At a distanee of two and a h^lf 
miles nearly east, where it is seen in the north-west end of the Outh* 
rie^s quarrieS) it is eighteen inches; and in a distance of three hundred 
yards t* the 8outh*^ast from this, it divides into two beds, and thins 
away to a few inches. Where it is divided an earthy limestone is in- 
terposed, not considered to possess hydraulic properties. It would 
seem, therefore, that the principal source of the hydmulic material was 
to the north-west of the main axis. At HardiiK's in Clnrke county, 
Indiana, cherty masses are interposed, which contain a variety of shells, 
amongst which the Lucina proavia ; and very large Atrypa prisca are 
the most conspicuous. 

The limestone which lies below the hydraulic limestone, composed, 
in a great measure, of comminuted remains of crinoidea, affords also 
Spiri/er cuUrigagatun; a very lai^e undescribed species of Leptcmoy 
which has been refeired by some of our geologist, to the Euglypha; al« 
80, Atrffpapriscoj and remains of fishes. This limestone is obscure on 
the middle of the falls; to the east it is better defined. On Fourteen 
Mile creek it is eleven feet thick; near the mill, on the east side of 
the Ohio, it is only three feet to three feet eleven inches. At Big 
Eddy the place of this limestone is six feet above the top of the Low- 
er Fish Bed, but it is very obscurely marked at this point To the 
east, in Jefferson county, Indiana, it passes into a well developed cher- 
ty mass of four or five feet in thickness, and is almost blended with 
the aforementioned cherty interpolations of the overlying beds. 

Under the euUraguzatw beds succeeds the Olivanites bed, which is 
only six inches thick, near the mill on the south side of the Ohio, but 
attains a thickness of six or seven feet on Fourteen Mile creek, and 
runs down to a few inches at some places on the falls. 

The next layer which is recognizable, is a cherty band chaiged with 
Spirifer grcgaria of Dr. Clapp, and many small hemispherical masses 
of Faomies spongiiesy as at the foot of Little Island: one foot thick. 
Then comes a layer contsining conocardium stUhtriganatey of D*Orb., 
large hemispbmcal masses of Str^maioporassxi a CeriQpare? three to 
five feet 
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Next come the Lower Fish Beds, nineteen feet in thickness, con- 
eisliiigor liniestune, cjii'aining a large and bcautilul hpecies of uiide- 
eciibtd Turbo; a large MarJu'son a; a Conocarchumj Spirlfer greg. 
cvca; s»nif fcniaii Cga/Itop.' tfllidue^ and a Lcpicena. The Covocardhtm 
1 lyer is light grey, and more giunul.*r than the upper i art, and esteem- 
ed the best bed for lime on the Tdls. The Leplcence lie mostly about 
two feet above the Conocardium. 

Kext come chert layers, underlaid by coral layers, containing Fa- 
vosites martma ol Trjo^^t, aiid FavosUes basalticaj Goldiugs, which re- 
pose on a very haid layer. 

The most of the remains of the fishes are found about three feet 
J hove the Turbo bed, but are m)re or less disseminated through the 
difl'erent layers, which have been designated as the Lower YmAx Beds, 
and may, therefore, be subdivided thus: 

1. bht'ilbeds. 

A Conocardium bed, seven inches. 

B. Leptaeu.i bed, (also with some conocardium,) six feet 

2. Parting chert layers, three feet. 
8. Coml layers, seven leet. 

4. Very hard rock, two feet 

The princij al mass of corals on the falls of the Ohio, which must 
prolabiy be grouped in the Devonian syst^^m, un<lerlie these shell and 
fish beds, just mentioned, and repose upon a bed which can just be 
seen above the w.iter level, ac the prii.c'pil axis, at extreme low watir, 
which contains the chain com), and which appears to be the highest 
po^ition of this fossil. 

Amongst the main comlline bed of the Devonian Period of the 
Falls m y be rt cognized — 

1. Dark grey bed, containing large hemispherical masses of Favos* 
ifes mazifNa oiTroo^t; Zap/trevlis gfgavtea; ami immense masses of 
FavoHtCH ba^uliica^ sometimes as white as milk; Favosifcs allied to 
pofgrnorphuy but pmLably a distinct epecies, geneiully siiicilied and 
standirg out prominently from the rock. 

2. Bt.ck coialline layers, being almost a complete mass of fossilized 
corals; amongst which, a CgHtiphgllam^ Favosiles cvow'gera of D'Orb., 
and Zftpfiriulis g'gan/iVj are the most abund.ait These bl.ck layers 
contain also large nia.-ses of Sf/rivga/ora; a huge Ti.rbo different fitm 
.ibe species iu the shell beds, also the lai*gc C^ai/iop/fgll/onn Fwfmtt, 
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allied to polt/mnrphay with sfar^^lutpcd cells oppning laternlly on*t£e. 
surface of the ryliinlcr, in pores visible to the naked eye; some Q/S-." 
ii/f/if/Uttm coined into a stnii-iircle; large Aatrca pcnlagoiuist o{ Gold- .*' 
fuss, biiieified, promiueiit, rugged, aud black; tbis ia the so called *-Iiuf- '" ..•'. 
falo Dung." 

The termination of the^e coralline beds of 1 be Devonim system 
proi'aWy in.rk the plsice of the conoc rdiuni calcireous grit ol the 
fills of Fall creek, Mailison county, Indiina, and which is, undoubt- 
edly, (he eq livalent of the Schoharie shell grit, ntar Cherry Valley, 
in New York, which underlies the OnondMga limestone oI* the New 
York system. No vestige of this calcai-eous grit his yet been found 
on the Falls, but there is nason to believe that it niav be found in 
Jelferson county, about six miles above the FjUIs t^ the north cast, on 
the Farm of the late Dr John Croghm, on the h(ad of the Muddy 
Fork of Beargniss; and if so, though the Devonian aud Silurian i.re 
apparently, at first view, so blended together on the Falls oCthe Ohio, 
this horizon between the black comlline beds above, and the chain cor- 
alline bed below, marks most satisfactorily the line of division between 
these two systems of rocks in Kentucky* 

Time has not yet permitted a thoroi gh investigation into the spe- 
cific character of the numerous beautiiiil fossil-shells, corals and fl^h re^ 
mains which occur at this highly interesting locality. lien after it is 
proposed, if occasion oilers, to give mure full and speciGc details oi* these 
rocks, ami their imbedded organic remains. 

As yet we have no good detailed sections of the Upper Silurian 
beds of Jeflerson cnnntrj-, lying between the u[»per chain coial bed and 
the niagnesian buihlingstone. In the la-tern j art of Jellerson county, 
oa Harrod's creek, a good section was obtained, showing the junction 
of the upper and lower beds with £ome of superior aud iuiaior sliatifica- 
tion. 

The following is the section presented in the cot of Ilarrod's creek: 

Feet, 

S40. Snetder H^u^e. 

235. Mi«gner>iHn limestone bflow hou^e. 

220. Rcl chert, will Spirifer gregarla^ 

Pontes, anil oilier fo^-iU. 
180. Top of ihirJ beiicli of magnesian limestone. 

Slope, wiih rocks ronceali-d. 

163. Bttse of iLird beoch or offset of magnman liaie«Ume. 
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.'*I6(>. Top of second bench of magnesian limestone. 
154. Bnse of second bench of magnesian limeslone. 

Slope, wiih rocks concealed. . . 

1 15. Ba^e ot overhanging ledges of cellnlar magnesian limestone. 
110. Thin grey and reddish layers weathering and undermining the orer- 

hanging magnesian limestone, perhaps hydraulic in its properties. 
107. Base of upper bench under ihe fall. 

Earthy rock wiih some m*ignebia, peihaps with hydraulic properties. 
100. Earthy lock with less magnesia? 
95. Earthy reddish and green layers weathering with rounded surfacea like 

hydraulic limestones. 
91. Hard grey silicious limestone, projecting from the bank. 
90. Soft argillaceous layer decomposing under ovei handing ledge above, part- 
ly hydraulic, upper two feet most earthy. 

85. Hard layer on top of a liule fall in t>ed uf creek. 

84. Ash-colored eahily decomposing layers; lowest layer with nearly vertical 
fracture at right angles to ibe bedding. 

86. Top of a^h-colored earthy hydraulic layers. 

80. Top of lowest l^yer, with vertical cross fracture. 

Junction of Upper and Lower Silurian Formations. 
79. Limestone, with Orthlt Lynx. 
78. Brown layer of limestone, with branching ChsBtetes. 
76. Layer wiih Cyathophylum? 
67. More marly. 

65. Hard thin layers of Leptasna limestone, with branching Chsstetes. 
69. Hard thin Uyers '^f limestone, containing Leptana cUlernatOB, and Atrypa 

eapax, of Con. 
58. Hard layer, wiih irregular surface, four inches thick. 
bt. Hard layer, six inches thick. 

50. Concretionary marly Inyer, containing LepUena planumhona, 
41. Irregular light colored layers, wiih remains of hUtluut, Orthis, &c., five 

inches thick. 
Dark marly regttlHr layer, containing branching Chas'eies, nine inches thick. 
40. Ash-colored irregular Inyers, containing 9mall branching ChaleUi, 
25. Fossilift-rous slabs, wiih O, Lynx, and O./ormosa. 
S2. Concretionary and marly a^h-colured Isyers^with O. Lynx. 
0. Slabs, wiih Atrypa capacx, and Jliodesiu, at the junction of Harrod'a 

creek with its Sneider branch. 

The gregaria chert-bed lies on the Falls of the Obio^ about thirty 
feet above the base of the rocks of Devooiaa date. In this Harrud's 
creek section they were observed at 2'JO feet, where the junction of the 
Upper Silurian and Lower Siluiian occurs at eighty feet; hence, if the 
rocks of Devonian date have the £ame thickness in the eastern {)art of 
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Jefferson county, as on its northern confines, the Upper Silurian rocks 
have a thickness, on Harrod's creek, of one hundred and ten feet. It 
is probable, therefore, that the upper chain coral bed, which marks the 
top of the Upper Silurian strata, is concealed ten feet up the slope, 
above the upper bench of protruding magoesiaa limestone in the above 
section. 

Near the boundary between Jefferson and Oldham counties the eel- 
lular beds of the magnesiin limestones of the Upper Silurian Period 
form the surface stratum, which is reached in sinking wells and found, an 
account of its spongy character, very difficult to blast. 

OLDHAM COUNTY. 

The cuts in the hollows near Floydsburg very nearly expose the 
junction of the Upper Silurian with the Lower Silurian rocks. 
The succession is as follows : 

Feti. 

95., General lexel of Ihe country. ■ « * . 

85. Bed of magnesian limestone. 
76. Bed of buff magnesinn limestone. 
70. Ferruginous earth with entrochiies. 
68. Ash -colored eanhy material. 
66. Thin-bedded building stone. 
60. Base of bench of buff and reddish rugged magnesian limestone, resting on 

a bed of buff, soft, crumbling, mngnesiun rock. 
60. Bed of compact magnesian limestone used for gravestones. 
46. Base of bench of magnesian limestone. 

Argillaceous soft beds, associated with achistosemngnesian layers,. Corming 

a slope of twenty-five to thirty feet. 
16. Hard bluish-grey and buff limestone, which forms the top of the cliff at 

the Old Mill, on Garry's fork. 
12. Resting on hydraulic looking earth limestone, of which twelve feet is 

seen. 
0. Garry's fork of Salt river. 

This branch of Salt river, where it meanders near the confines of 
Oldham and Jefferson counties, marks the boundary between the rocks 
of the Upper and Lower Silurian Period. In its bed lie strewed nu- 
merous specimens of the Favislella stellata^ derived from an earthy | 
hydraulic looking bed, thnt forms one of the uppermost layers of rocks I 
refermble to the Lower Silurian Period, in this part of Kentucky. I 
Almost immediately under it is a bed containing 0. Lynx\ then a 
hlaish-grejr bed of ten to twelve iuchtfy which is the best rock for 
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masonry on this creek. It reposrs on a four to six-inch layer, con- 
taining Chsetetes, under which, in the bed of tlie creek, is a biui.^h-grey 
liniL'Stone of ei«^ht to ten inches thick, of a snb•cry^^(a11iue btiuctnre. 

There is a layer of the blue limjstone formation of this part of Old- 
ham, near Hawley's atiil Ballard's, that admits of a tolerable polish, is 
variegited, dark, and reddish grey, and makes a tolerable marble. 

About one mile from Lagmnge, on the Sligo road, one of the 
earthy beds of the Upper Siluriau system gives origin to a very pecu- 
liar white, a^hey looking soil. 

Lagrange is situated just at the junction of the upper and lower 
divisions of the rocks of Siluri tn date. 

Between Lagrange and Harrod's creek is an oak ccuntry founded 
on the c irthy beds at the lase of the Upper Silurian system. De- 
scending the hill at Lagmnge you pass ovt^r bnff and bluish-grey m g- 
nesian limestones, resting on hydraulic limestones and earthy beds, 
charged with Fuvistellu stellafa. 

Between BaIIard5)Ville and Lagrange, in the deepest hollows, there 
is about eight feet exposed of grey marly limestones, containing a 
small nearly globular variety of ClueUteB If/copcrdim. This is ovcr- 
l.iid by very rugged weathering limestone. The Amboni/chia cariva- 
ta is also characteristic of the rocks at this locality. 

Est of the hi ad waters of HaiTod's creek, the growth is chiefly 
b<aeh, and the surface of the country less broken than west of this 
stnam, in the oak land towards Lagrange. The laviues La ve^ seldom 
cut down into the Favestella Kds. 

Near Burrow's tavern the blue limestone shows itself under the mag- 
nesian and (arthy strata; also, at the Sligo meeting house^^mar the 
line between Oldham and Trimble counties. 

TRIMBLE COUNTY. 

In the southern part of this county chert beds, assoc'ated with a 
reddish (arth, is frequently exposed in the hollows all the way to Bed- 
ford, overlaid by magnenan limestones, which occupy the higher 
grounds; and the country between Bedford ancl Milton is very much 
of the fame geological char cter, the blue limestone apptaring only in 
the lower cuts of the str.am. On the points and slopes where this 
rock appears the land is much more productive and durable tl an on 
the higher groands, and yields fine crop^ of tobacco aad soi.iU giaio. 
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Tlie ealino water, described in the third chapter, was first struck 
over the earthy hydraulic layers on high ground; the second pool, 
where the water is now collected, is excavated in the upper beds of 
the blue limestone formation. Lower down in the ravine is a fine 
building stone capable of receiving a polish. 

The Epsom Spring, adjoining, issues from a bed (of calc.irious?) 
c!ay, derived no doabt from the disintegration of the earthy beds above 
the blue limestone. 

In the neighborhood of Bedford the rocks contain a large I)einis- 
pherical fibrous-structured coral, resembling the Ghsetetes, but in concen- 
tric layers like the Slromatopora. 

Descending Scott's hill the varigated banded earthy magnesian 
limestone, occupying the same geological position as the four-foot b.md* 
ed Madison building stone, of which I have previously spoken under 
the head of Jefferson count}', is conspicuous, in step-like projections, 
overlying the blue limestone, the upper layer of which contains a large 
coml like the species just alluded to. This is forty to fifty feet 
down the descent. Under these beds of the blue limestone protrudo 
layers containing Atrypa capaz, Leptcena pUmumbona^ Slreptdawm 
crassa^ Orlhin sttb-quadrata; and about forty to fifty feet still lower the 
Murcbisonia marble rock is in place in constdemble force. 

The country descendc very abruptly, over the beds of the blue 
limestone, to the little Kentucky river — ^almost too abruptly to admit 
of extensive farmings but the steep hill sides would, undoubtedly, 
make good vineyards. 

The top of Scott's hill is approximately four hundred and sixty -six 
feet above the Ohio river; of this rather more than four hundred feet 
is all blue- limestone. 

CARROLL COUKTY. 

In this county my route led me along the extensive river bottoms, 
of which there are two termces: one near high water mark, which is 
of a sandy character; the other, twenty to twenty -five feet higher, is 
a soil of fine quality, laid out extensively in orchards, which supply a 
lafge proportion of the fruit consumed in the towns on the lower Ohiq 
river. 

The hills in Carroll county ^have been only very partially explored 
as yet; enough is known, however, tp place upwards of four ^undre4 

u 
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feet of the blae limestone/ extending from the Ohio river to the gen- 
eral surface of the upland. Many of the beds of this formation are 
full of the Orthis Lynx and occidenialis, which are particularly abuu* 
dant at an eleVHtion of about three hundred and fifty feet above high 
water of the Ohio river. 

Two varieties of soil were collected in Carroll county, for chemical 
examination, which are now in process of analysis, viz: one from the 
second bottom, and one from the upland, three hundred feet or there- 
by above high water of the Ohio river. The principal body of level 
upland seen in this county lies between Lick and Eagle creeks. 

Slabs of the blue limestone, near the toUgate, and not far from New 
Liberty, contain Orthis ieatudinarioj and a Leptcena allied to the deU 
toidea. 

OWEN, GALLATIN, ORANT, AND BOONE COUNTIES. 

The prevailing rocks which give character to a considerable area in 
these four counties, are di£ferent varieties of the peculiar earthy silici*^ 
ous mudstone^ which I have had occasion to notice elsewhere in this 
report The different varieties of this rock, in this part of Kentucky, 
will probably average about one hundred feet in thickness, and its ele- 
vation above the Ohio fiom two hundred to three hundred feet It is 
usually of a buff color. Fossils can seldom be recognized in these 
beds of the Lower Silurian system of central Kentucky ; those that 
have been observed are casts of Leptcena. Its composition will be 
seen by referring to the chemical report in the first and second parts of 
this volume, where from it will be seen to differ most decidedly from 
the composition of the calcarious beds of the same formation ; this be- 
ing, in fact, a rock not containing palpable grains of sand, but a large 
per centage of silex, and small proportion of lime, and a large per 
centage of sulphuric acid. It. gives rise to a soil entirely distinct in 
its chamcter from that resulting from the decomposition of the under- 
lying and overlyiqg blue and grey fossiliferous limestones, and stamps 
a marked feature to the whole country, where it exists in any great 
force. Some varieties give origin to sobby beech land ; the better 
quality of soil, based on this formation, supports a growth of hickovy, 
oak, poplar, and sugar-tree, and some walnut and hackberry on the hill 
udes, which mfiy be pons^dered the prevalent growth. 
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The wAters of this district— ^even those habitnally in use — appear 
to cental Q, as far as I am aUe to judge* fix)m the qualitative examina- 
tions that I have made of them in the field, more than the normal pro* 
portion of magnesia found in natural spring water, not regarded bs 
mineral, and that, probably, mostly in the state of chloride; but this 
18 a matter that requires a careful quantitative analysis in the labomto- 
ry, in order to be able to pronounce, with confidence, as to proportional 
quantity and state of combination; and is a subject which demands 
farlrfier and closer investigation. The beds of limestone which under- 
lie this mudstone, and crop-odt occasionally in the lower cuts of the 
hiils in these counties, contiin Leptcena sericeof Orthis tesludinareoy 
Alrypa capaz and modesta- 

The hills are usually about four hundred feet above the level of the 
Ohio river; the mudstone occupying the higher grounds under the 
amhle lands, which is often considerably broken; but the hillsides are 
more rounded off and less abrupt than where the limestones prevail, 
with a considerable thickness of marly shales. 

Four different varieties of soil may be noticed in Boone county : 

1. The beech, sugar-tree, white and blue ash lands. 

2. The buckeye land. 

3. The oak land, which is a superior soil, good for tobacco. 

4. The wet or "sobby" beech land. 

Between the towns of Union and Florence^ in Boone county, at an ele- 
vation of two hundred and fifty to three hundred feet above the Ohio 
river, the shell beds of the blue limestone formation are in place, contain- 
ing abundanC3 of Leplcena allernata^ Orllu% Ltinxy and branching form of 
Ch(Blde9 lycoperdon. Some of the silicious mudstone is speckled with 
dark spots. This character of the rock was observed particularly near 
the head of Arnold's fork of Eagle creek, in Grant county, and on 
the waters of Cedar creek, in Owen county, which appears to be due to 
the presence of manganese. 

Some of the springs near Dickey*s bmnch of Cedar, in Owen coun- 
ty, are feebly impregnated with common salt, forming weak brines 
from which, in the eariy settlement of the country, salt has been made. 

KENTON, CAMPBELL AND PBNDLETON CODiniBft. . 

The remarks which have been made in the preceding section, in re- 
gpurd to the geological formation of t^ countiee adjacent to these on 
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the wc8t, apply to a considerHble area of Kenton, Campbell and Pen- 
dleton counties, especially in the south and west portions of these 
counties. 

In the north part of Kenton connty, where the soils were collected 
fjr chemical analysis, the growth is chiefly beech mixed with sugar- 
tree, walnut, buc'keye, large and small varieties of wild cherry, and 
black locust About twelve feet below the general level of thearablo 
upland the beds of blue limestone are charged with Lcptcena altanmta^ 
Orthis Lf/nXy Chceletea Vjeoperdon. The soil is best adapted to corn and 
rye. Whtat often freezes out; this could be avoided by underdr«iin« 
ing and liming, and improving the mechanical texture of the soil by 
a proper system of cultivation. 

The surface is very much broken in Campbell and the northern part 
of Pendleton; the predominating rock, towards the tops of hills, leing 
the aforementioned silicious mudstone. About the centre of Pendle- 
ton county the hills are about three hundred and twenty -five feet above 
the Licking. Their base is composed of yellow marly shales and 
rough weathering limestones, containing Orthis iesludinariOj Lepicena 
amcetf, and plano-couvexa^ ?M%rw9\\wg with mirly argillaceous shales. 
Above these come in shell-bedi*. full of broken fragments of Li^ptcena 
allernafa. Owing to the large amount of marly argillaceous shales 
the r.ivincs ai'e very much gullied out, and for the ^ame reason the 
soil is quite marly and argillaceous in its character. Vestiges of the 
silicious mudstone are still seen on some of the hill tops. The soil of 
this part of Pendleton is deiived chiefly from the Leplcena and Chce^ 
teles limestone and marly argillaceous shales — the sub-soil being a yel- 
low clay. The growth is black walnut, lai^e white and red oak, black 
ash, black locust, and some wild cherry and shell-bark hickory. Be- 
tween six and seven miles north of Falmouth the SQil is derived more 
from the bufi* silicious mudstone; here the growth is mostly white 
oak and small scrub oak. 

In the northern part of Campbell county the soil of the table land 
is chiefly derived from the silicious mudstone, resting on a deep yel- 
low subsoil, supporting a growth of white oak, beech, sngar-ti^ee, and 
black-walnut Under the mudstone are yellow marly shale, with thin 
beds of hard (limestone?) insterstratified, containing branching forms 
of Chcetetea Itfr.opcrdon 9LWi\. Lepicena sericea. The base of the hills 
are composed chiefly of blue marly argillaceous shales, witii bands of 
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limestones contaioing Orihis iestudinariaf remains of EncriniteSy and 
Cidjjmene senaria. These two last mentioned members occupy togeth- 
er about one hundred feet of the base of the hills. 

The southern part of Campbell county is much broken, and the 
geological formation very similar to that above described, the growth 
being white and red oak, sbell-barl^ hickory, some poplar, with locally 
scrub and black-jack oaks; on the north slopes sugar-tree, black wal- 
nut, hickory, and beech prevail. 

In the south part of Campbell county, about three miles from the 
county line, there is a considerable bed of bog iron ore. Masses of 
from two to four superficial feet are strewed on the surface, in a field 
on Mr. Yelton^s farm, and large masses of the same description of ore 
also occur in the northern part of Pendleton county. If the speci*- 
mens prove to be rich enough in the per cent»ge of iron, on analysis, 
it is possible that enough might be obtained in this part of Kentucky 
to support a furnace. Near the top of the ridges, north of Falmouth, 
beds of white rounded quartz pebbles, as large as partridge eggs, were 
observed. These seem to be derived from some conglomeritic rock, 
which very likely may occupy the place of the Oneida conglomerate of 
the New York system ; but, as yet, the rock itself has not been seen 
Eatisfactorily in place. If it prove, from future investigations, that 
these pebbles are derived from such a member of the rocks of Lower 
Situri.in date in Kentucky, it will, I believe, be the first time that it 
has beeu observed in the western states. These pebbles can be detected 
occasionally, for a distance of ten miles, near the Cynthiana and Fal- 
mouth road. 

HARRISON AND SCOTT COUNTIES. 

The [blue limestone formation of Harrison county seems to be tra- 
versed by veins containing some sulphuret of lead, accompanied with 
sulphate of barytes, as near the Kentucky river, on the southern con« 
fines of Woodford county. The soil of the southwestern part of Har- 
rison county is a dark crumbling soil, based on a mulatto subsoil 
derived from rough weathering sub-crystalline, close-grained, light-grey 
limestones, containing Lepicena cincinnatiensiSj under which are lime- 
stones containing fragments of Asaphus {Fsotdus) gigas in large qnan-* 
tities, and Pleurotomaria (Turbo?) bileXy of Conr. This de^riplion of 
soil commences four miles north of Cynthiana, and extends to the 
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southern and western iimifas of Harrison county, at an elevation of 
about one hundred feet above the south fork of the Licking river. 

Very little of the silicious mudstone was observed in HarriH>n coun- 
ty. There are some wrak brines that rise in springs along the hvnd 
waters of Mill creek, at Lee's lick, in the south western part of the 
county. 

The soil in the neighborhood of G^eoi*getown, in Scott county, is de* 
rived from a gr^y sub-crystalline member of the blue limestone foima- 
tion, weathering reddish*grey, and cont dning Alrgpa capax Hud modes^ 
to- The surface of the county is level, nnd the iaims in a high state of 
cultiv.ition; this character of soil and country extends ftir about four 
miles north of Georgetown, when the oonntry becomes more broken, 
the hills assuming a peculiar rounded cont^iur. 

The growth, three qnart^rs of a mile north of Georgetown, is sugar- 
tree, thick and shell bark hickory, black locui^t, wild cherry, and pin 
oak. Little or no poplar. This is on the second bottom of Elkhom 
creek. Four miles norlh, where the surface becomes more broken and 
hilly, the principal timber is beech, white oak, small and large hickory; 
the rocks are more sbaly, and the intervening layers more argillace- 
ous. 

Fourteen miles north of Georgetown the silicious mudstone appears, 
and gives more or less chamcter to the country north, even as Ikr as 
the Ohio river, as heretofore defcribcd in my remarks on Owen, Grant, 
Gallatin, and Boone counties. 

Franklin o^uniy. 

At Benson cree^ the beech timber of the eastern part of Shelby 
county terminates, and a growth of small sugar-tree, white and black 
hickory, black ash, and walnut t^ets in, with only very few beech tree& 
The undergrowth is dogwood, bmall blaek hickory, and o.ik, with only 
very few [Rwpaws except on the rich bottoms. On the summits and 
backbones of the ridges white oak prev ils, while the hillsides have the 
dever^ified growth just mentioned, nith red-bud and honey-locust in 
addition. 

For spedal remarks on the soil of the western part of Franklin 
county the reader is referred to the second chapter of the first part of 
this rt'^oriv containing remarks on the soils of Kentucky. 
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Near Bridgepoity on the banks of Benson, there are alternations of 
thick and thin beilded sub-cryslaliine buff, grey, and bluisb-grey linie«- 
stone. The thin layers are of irregular ihicture, and mtber concre- 
tionary. One Btritum, six to seven feet above the bed of the ci'eek, 
and twelve to eighteen inches thick, would probably make tolerably 
good dimension stones, rtquiiing, however, some filteen feet of strip- 
ping, mostly of rock, in order to reach the bed. 

Lower down Benson, in the neighborhood of the Riffle, near 
Brighb'd mill, is aa iuterestiug geological locality from the oocurreucj, 
in the rocks, ol' very perfect specimens of a singular fossil belonging 
to the tribe of sponges, and referable, probably, to the genus Scyphia^ 
of Schweigg, at least one of the forms, which is mo^t abundant This 
fossil consists of a cup-shaped cential body, having a ring-shaped base^ 
by which the animal, pro! ably, fixed itself to objects A variable 
number, (eight to eleven observed,) of large cylindrical tubes, radiate 
from the cii-cumftrence of Ihe body; the finst inch of each of theso 
passes o£f at right angles or horizontally, from the periphery; turning 
then at right angles they rise nearly vertically upwards and out-wards. 
The texture seems to be analogous to, but closer than that of the tu- 
bular sponges. These fossils vary from six inches to a foot in diame- 
ter. Mot having seen any description or name for this fo^^sil, that of 
Scyphia digitata is now proposed, on account of its general resemblance 
to a grasping hand. 

We propose hereafter to give a figure of this interesting fossil, as 
well as of the other rarer and not less curious form of amorphozoa. 

The geological position of these fossils must be not far above the 
beds furnishing such abundance of ChcBtdes lycoperdon^ in the section 
above the Arsenal, and below the Cemetery lot at Frankfort, since the 
Eame fossils were found near Bright's mill, some distance below where 
the Scyphia occurs. The position of the Chsetetes beds will be seen 
by consulting the section about to be given of the blulT, on the Ken- 
tucky river, near the Arsenal. 

There is another interesting fossil locality in this county, on Mr. 
Crutcher's farm. Fine specimens of a Cyiherina occur here, in a bed 
of the blue limestone formation, which has been quarried for building 
chimneys. This fossil has been I'eferred to the species C. BaUka^ but 
it isy no doubt» a distinct and proLably undescribed species. 
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Two hundred feet are well exposed, with some few hidden spaces, in 
a section on the Kentucky river near the Ai*seual at Frankfort^ bbow- 
ing the position of the Kentucky river marble, at the base aud the 

Cbaetetes beds about the middle. 

Feet. 

206. Top of cliff. 

195. Bed containing a variety of Atrypa eapax, of Con; {increheecene, of Hall,); 

A. Modesta, 
186. Base of bencb, composed of thin-bedded limestone, most of which are 

concretionary or irregularly stratified* 
175. Leptaena and orthis bed. 
170. Base of upper cliff. 
155. Chsetetes. 
150. Rocks, mostly concealed; a few 

Chsetetes. 
140. Ghsetetes. 
130. Chsstetes. 

126. Chaietes lyeoperdon; hemispherical form; large and abundant. 
125. Thin -bedded and irregularly concretionary limestones. 
120. Chsetetes bed»; both branching and dish-shaped forms. 
115. Loose specimens of chsetetes lycopherdon hemispherical and branching 

forms. 
110. Quarries, in thinly stratified shell-beds, containing Leptsena and other fos* 

sil shells. 
101. Thin-bedded limestone, charged with very perfect specimens of Orthie tee" 
iudinaria.^ . 

Slope rocks concealed. 
100. Hydraulic looking layer, containing Conularia (quadrasulcata?) and Avicu- 

la. 
95. Orthis tesiudinaria. 

90. Thin-bedded limestone charged with Orthis testudinaria. 
85. Semi-crystalline Orthis limestone: near foundation of the Arsenal. 
80. Thin earthy layers. 

Slope with rocks concealed thirty-one feet. 
59. Coarse textured hard limestone, with cherty concretions. 
66. Coarse textured hard limestone, less cherty. mottled and silicious. 
55. Qrey and greenish schistose close textured limestone. 
54. Top of Kentucky river marble in beds from eight inches to one and a half 

feet. 
50. Top of Kentucky rirer marble, close-textured and pure. 
48. Greeni.Nh close-textured limestone. 
4 1 . Green silico-nrgillaceous schistose limestone. 
40. Close textured grey marly limestone. 
38. Close textured grey limestone, more schistose^ oni^ and a half feet. 
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30. Close textured grey limestone, more schistose, one and a half feet. 

25. Close textured grey limestone, wiih some cherty segregalions. 

20. Kentucky river marhle in beds from one foot to eight inches. 

16. Kentucky river marble bedded two to four inches. 

Space with rocks concealed. 

10. Close textured limestone, bedded two to four inches. 

7. Close textured limestone, thin bedded. 

6. Close textured limestone? concealed. 

4. Close textured limestone. 

1. Close textured limestone, somewhat schistose. 

0. Low water Kentucky river. 

The peculiar smooth-textured, dove colored limestone, with dissemina- 
ted specks and veins of white calcarious spar, which occurs in tbe base 
of this section, particularly at twenty and fifty-four feet, has been too 
hastily referred to the birds-eye limestone of the New York system. 
It is true that it lies forty feet under the Orthis testudinaria bed, and 
fifty to sixty feet under the Chsetetes lycoperdon bed, at Frankfort; 
and that the rock has what may perhaps be termed a birds-eye structure, 
but the disseminated fossil, which is converted into calc. spar has, so 
far as I have been able to observe its structure, a much greater 
resemblance to some amorphozoa than to a plant, and the surface 
markings have not the c^pearance of figures Ic, Id, and le, plate 8, 
of Hairs 1st vol., of his New York Palaeontology; but rather linear 
graphic, or small tubular markings, filled with calc. spar; and some 
well preserved specimens show, in tbe tubular branches, a structure 
analogous to that of some of the sponges. We shall endeavor, here- 
after, to give some figures of these fossils. 

Tbe beds which occur at one hundred and ten and one hundred and 
fifleen feet in the above section appear to be the same as those seen 
below Bright's mill, on Benson, near the locality of the Scyphia digi- 
taia. 

One of the highest beds seen on this part of Benson is charged with 
Leptcenoj the shell having been converted into ochre, while the moulds 
remain, making up almost the entire mass of the rock. Below this, 
on Mr. Bright^s farm, is a bed composed princip.illy of white crystal- 
line calcarious spar. If it lies in a sufficiently solid bed it would 
make a marble very like that of Trimble county; it is doubtful, how- 
ever, whether it will be found sufficiently extensive. A good deal of 
the rock above Bxight*B mill has the external appearance of hydiauUc 

15 
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limestone, specimens of which have been collected for analysis. Some 
white and pale yellow fluor spar, and snlphuret of sine, occur in tihe 
rocks of Benson, in the vicinity of Bright's mill, but only in small 
qnantities, so &r as I havQ yet seen^ 

Occasionally, over circumscribed areas, in this and othfsr oounties of 
the limestone regions of the state, small spots ai gnmnd may be ob- 
served where the grass is quite yellow and sickly looking; such places 
are known as ^^sick-spots." Samples of soil have been collected from 
such places, for chemical analysiB, in order to aacertain whether a larger 
proportion than usual of protoxide of iron, or otbor peculiftrify, could 
be detected in the soil. My present belief is, however, that analysis 
will not show any inatonal difference between this and the adjoining 
fertile ground; because, I think the effect is, in aU probability, due to 
cavernous spaces or fissures in the limestone rock beneath, which 
evolve carbonic acid in suffident quantity to displace or exdude at- 
mospheric air and o^gen from the interstices of tho soil, without 
which vegetation cannot flourish; or it may, in part, be caused by tho 
sur£su)e*water being drained away into these vacancies. What lends 
probability to this explanation of the phenomena is the occunenoe, 
near by, of depressions of the surface^ like the sink hples of the bar- 
rens in miniature. 

The reader is referred, for a continuation of the subjects eoibraced 
in the preceding chapters, to the second part of this repcurt 

D. D. OWEN, State Geologirt. 
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D. D. Owen, M. D.: 

Dear Sir — ^In accordance with your instructions I tiansmit to 
you my second report of the Ohemical Analyses of Kentucky Ores, 
Soils, Mineral Waters, &c., &c., made at this Laboratory, for the Geo- 
logical Survey, since the preparation of the first report 

Within about two hundred and twenty-two days, with the occasion- 
al aid of an assistant in the minor processes under my immediate su- 
pervision, we have succeeded in determining Hie composition of two 
hundred and six different objects, and thus, although, as you will dis- 
cover, the several analyses have been made more minute and accurate; 
we have increased the amount done, in proportion to the time employ- 
ed^ more than onensixth over that exhibited in the first report 

The subjects of tbe analyses reported in the following pages may be 
summed up as follows: 

48 iron ore8 of the limonite variety. 

ft iron ores of the carbonate variety. 

43 tirfb, sttb^Boibt and marls. 

31 lim^tones. 

90 coals. 

16 mineral waters and salts. 

4 copper and sine ores and bitumens. 

4 iron furnace slags. 

4 sandstonee. 

« pig iron. 

2 shales and slates. 

toa 
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The greater portion of the large and very interesting collection of soils 
and sub-soils, made by you during the past summer, amounting to 
nearly one hundred specimens, sent to this Laboratory for examina- 
tion, have not yet been analyzed, but the labor will be resumed as 
soon as possible after the completion of this report. 

In regard to soil analysis, a considerable difference of opinion exists 
in the minds of the agricultural public. When the fact began to be 
appreciated, that certain organic and mineral substances resident in 
the soil were essential to its fertility, because they were necessary ele- 
ments of vegetable and animal tissues, it was natural that the enlight- 
ened agriculturist should look to the chemical analysis of the soil, 
which would give the proportions of these ingredients, as the best in- 
dex of its value and its adaptedneas to his various crops; and full ex- 
perience, under the proper conditions, will demonstrate that this ex- 
pectation will not be disappointed. But, when at the demand of the 
farmer, who perhaps knew little or nothing of the true theory of agri- 
. culture and nothing of chemical philosophy, dieap and superfidal an- 
altfses were made, exhibiting only the proportions of the grosser ma- 
terials of the soil — as of the sand and silica, alumina, oxide of iron, 
carbonates of lime, and magnesia, and even, perhaps, of the organic 
matters, without showing the amount present of the more valuable and 
essential ingredients, as the phosphoric and sulphuric adds, the potash 
and soda — this information, purchased by the practical farmer from the 
scientific man, at however low a price, was found to be dearly bought, 
and of littie real value. 

All soils, without exception — the most fertile as well as the most 
sterile— contain large proportions of sand and silica, alumina and oxide 
of iron, and they may contain these as well as notable proportions of 
lime, magnesia, and organic matters, and yet be sterile to the highest 
degree; for, although these, with the exception of alumina and sand, 
enter into vegetable and animal composition, and are essential to their 
structures, they are of no value in the support of plants, without the 
aid of the alkalies and the phosphorus and sulphur contained in the 
phosphoric and sulphuric acids of the soil. These latter ingredients, 
almost universally found in very small relative proportions in soils, 
and much more difficult to estimate in a chemical analysis than the 
preceding, are the elements of the soil, the proportions of which it is 
most necessary to ascertain, in order to get a proper idea of its value 
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and relationships to the operations of the agriculturist. Bat these, ia 
consequence of the difficulty of the processes, and the time and care 
necessary to their estimation, have been generally neglected in ordinary 
soil analyses. No wonder, therefore, that the practical man, and even 
some chemists, have begun to doubt whether the so called teachings 
of science, in this relation, are of any real service. 

A full analysis of a soil, giving the correct proportions of all its in- 
gredients, and their various states of combination, is a labor of consid- 
erable magnitude, requiring, if the time be devoted to only one soil at 
once, from ten to fifteen days of work, and demanding in the operator 
as much special training as to learn to play well on a difficult musical 
instrument; the farmer, therefore, can never be expected tojbe able to 
perform this nice and troublesome operation for himself, any more than 
he could be expected to make or repair his own watoh or time-piece; 
but he can, by acquiring the necessary elementary knowledge to ap- 
preciate the results of chemical analyses, derive great practical advan- 
tages from them, and save a great deal of time, labor, and money. 
He could, it is true, with the aid of his experience, and by the trial of 
experiments in cropping, ascertain the value of a soil almost as well as 
it could be set forth by a good chemical analysis; but, in^commencing 
on an unknown specimen, the chemist could, in one week's labor, ar- 
rive at results, which could be attained by the practical fiurmer only at 
the expense of years of costly agricultural experiments. 

The system in which you have collected the specimens of soils, for 
analysis will aid greatly in giving a practical demonstration of the 
value of soil analyses. Usually, instead of collecting a single speci- 
men from each locality, you have procured, for comparative analffm, 
specimens of — 1. The Virffin soil; 2. The scone soil from an old field 
hng in cuUivaHon; 3. The subsoil; and 4. The deeper subsoil^ or un- 
derlying rock stratum. 

. By the correct examination of these the following important facts 
can be ascertained: 1. The change which the soil has undergone un- 
der the influence of cropping; and hence the knowledge of what 
would be necessary to restore it to its original condition, and keep it 
fertile. 2. What benefit or injury may result from deep sub-soil 
ploughing or trenching the ground. 3. What influenoe may be exert- 
ed on it by the underlying rock or other sub-strata. 

16 
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By the critical cxamiDation of the comparative analyses of soils, 
&C.9 &c., already given in this and in the preceding report, it will be 
observed that chemical analysis is competent, in these respects, to as- 
certain and report faithfully on changing conditions of the soil in rela- 
tion to agricultural operations. It will be noticed, in particular, that 
in every instance where the comparison is made of the proportion of 
the phosphoric and sulphuric acids, potash, and soda, between the vir- 
gin soil, and similar soil which has been long in cultivation, a marked 
diminution of these most essential ingredients is to be noticed in the 
old soil. And thus, it is proved, that by careful chemical analysis we 
can note and estimate the gradual but certain approach to sterility, of 
soils -once very fertile, under the influence of unscientific and thriftless 
cropping. 

The knowledge of a defect must naturally precede all efforts for its 
removal. The full appreciation of the fact, that in yielding its pro- 
ducts the soil always gives up a certain amount of its most valuable 
elements, which are carried off in the crops removed, and which must 
in some way be restored to it, if it is to be maintained in a fertile con- 
dition, is sure to lead, in the end, to an improved system of agricul- 
ture, if the education of the people of our state is made to keep pace 
with the general march of improvement. 

The completion of the analyses of the soils of Kentucky, or even 
of those already collected, ought to exert a beneficial influence on the 
prosperity of the State. The real agricultural value of the land in its 
various districts will be to a certain extent demonstrated, and it will be 
shown more fully, as it is ahready to some extent exhibited in the anal- 
yses given in this and the preceding report, that a great body of lands 
in the central, eastern, and southern part of the state of Kentucky, 
held now at prices below, or not much above that of government land 
in the far west, may be made as valuable as those, to the &rmer; whilst, 
in some localities, they offer superior advantages in the greater proximi- 
ty of fuel in the form of coal or wood. 

These results may, perhaps, help to stimulate our people to endeav- 
or to supply a great necessity of the state, which now operates as an 
immense incubus on its growth and developement, viz : a chain of great 
public improvements through the interior, to afford means of com- 
munication and channels of commerce, which may bring to the doors 
of the &rmer or manufacturer, who piay engage in the business of de- 
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velopiDg it8 great mineial and agricultuml resources, the markets of 
the world. The want of these improvements confines the growth of 
Kentucky, in commerce and the manufactures, mainly to her river 
banks, and restricts her agriculture to its richest regions, to the neg- 
lect of mineral wealth greater than that which has been the basis of 
the power of England, and a large body of land very susceptible of 
cultivation. On the other hand, the policy of supplying these public 
improvements, in the net-work of railroads intersecting the western 
country, constructed mainly under the patronage of the general gov- 
ernment> and with the proceeds of large grants of the public lands, has 
aided greatly in inviting to its cultivation the hardy yeomanry of the 
older states, who are tempted to leave their native homes by the in- 
ducements of rich soil, at a moderate price, accessible markets for their 
products, and a prospect of th^ rapid growth and improvement of the 
country. 

That the reader of this report may be enabled to compare the 
soil of the &t lands of the western prairies with some of those of 
Kentucky, usually considered much less valuable to the agriculturist^ 
an analysis of Illinois prairie soil is introduced at the latter end. It 
will be seen that this prairie soil, now so rich in organic matters, may 
be considered as the reverse of the heavy red sub-soil of some of the 
southern portions of Kentucky;'**' in this respect, in particular, in that, 
from its large proportion of fine sand and silica^ and small relative 
amount of alumina and oxide of iron^ it holds, with a weak affinity, 
those organic matters derived from the remains of the herbage of 
thousands of years; and hence gives abundance of rich food to the 
crops which it supports; until, in the course of time, this deposit is di- 
minished or exhausted. On the other hand, the large proportion of 
oxide of iron and alumina, of the heavy red sub-soil — which both have 
a powerful affinity for organic matters — holds them with great tenacity, 
and thus, under the action of water containing carbonic acid, which is 
the natural solvent of the mineral and organic matters in the soil em- 
ployed in vegetable growth, this red sub-soil gives up but a small quan- 
tity of solid nutritious matter, especially if there is but a trace of lime 
or magnesia present The prairie soil could be rendered more durable, 
but perhaps less immediately fertile, by admixture with clay, containing 
alumina and oxide of iron, whilst^ other things being equal, the heavy 

*Sm Bimpson county. 
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red soil would be made more fertile by the addition of fine sand and 
lime. 

The addition of lime to this heavy red soil, which contains a large pro- 
portion of alumina and peroxide of iron, may be beneficial in more than 
one way : it would not only assist in the solution of the other nutritive 
elements locked up in the soil, and tend to render it lighter, but from 
its constant action on the oxygen and nitrogen of the atmosphere, in 
causing them to combine in the form of nitric acid, soluble nitrates are 
always present in soil containing much lime or carbonate of lime, 
which aid in its disintegration, and increase the solubility of its valua- 
ble mineral ingredients, besides furnishing a supply of dissolved nitro- 
gen to vegetable roots. 

On this principle Leibig has explained the fact, that in the island of 
Cuba a soil containing a very large proportion of carbonate of lime, 
can annually produce, without the application of nitrogenous manures, 
large crops of tobacco — ^a plant peculiarly rich in nitrogen. — and for 
the same reason the nitrate of lime, (easily convertible into salt-petre,) 
is continually formed and effloresces on the porous limestones of the 
so-called salt-petre caves of Kentucky. 

The seventy iron ores which have been analyzed at this Laboratory, 
since the preparation of the last report, have, with very few exceptions, 
proved to be rich and valuable, as well those of the lAmonite variety, 
composed of hydrated oxide of iron in various states of purity, as 
the carbonates of iron; and afford still further illustration of the great 
wealth of Kentucky, in ores of this most useful and valuable of metals, 
and of the fact that a large amount of capital and labor might find 
room for employment in our st?ite, in the developement of her rich 
mines, and in the supply of the increasing demand for iron in all its 
various forms. The analyses of these ores, and of the limestones, &c., 
which accompany them, will greatly assist the manufacturer in the ap- • 
portion of his fluxes for the most economical production of the metal. 

Amongst these ores are some which doubtless would be found well 
adapted to the manufacture of steel, and in some localities the associa- 
tion of an easily smelted ore with beds of suitable ccal, may induce capi- 
talists to endeavor to supply the very large demand for cheap iron for 
railroads and other purposes. 

The thirty kinds of coal which have been examined have been an- 
alyzed with more than usual minuteness and labor. Not only have 
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all, not previously analyzed, been submitted to proximate analym^ to 
ascertain their proportions of moisture, volatile mattery askeSy and coke, 
bat by separate operations their proportion of sulphur and the chemi- 
cal composition of their ashes, have been ascertained; they have also 
been all submitted to ultimate or orgauic analysis, to determine their 
relative proportions of carbon, hydrogen, oxygen, and nitrogen, &C.9 in 
which analysis, as one of the ingredients — oxygen — is always esti- 
mated by the loss, or negatively, and therefore, the control of the 
equality of the weight of the sum of the elements found, with the 
weight of the original compound which was submitted to analysis, be- 
ing wanting, it was necessary to secure accurEU5y by a repetition or re- 
petitions of the process; so that the ultimate analysis of these thirty 
coals required no less than seventy-nine operations of organic analysis. 
The whole number of analyses of these thirty coals amounted to one 
hundred and sixty-one. In these various processes several of the most 
promising of these coals were submitted to destructive distillation, at 
a heat gradually raised to redness, to ascertain their relative products 
of bituminous oils, paraffin, gas, &c. In these trials the Breckinridge 
cannel coal maintained its superiority for this manuiacture; but the 
approach of the Haddock's cannel coal, of the Kentucky river, to it 
in this respect, encourages the belief that in the course of your inves- 
tigations amongst the Kentucky coals, especially amongst the cannel 
coals and bituminous schists, other specimens may be found which 
may be equally valuable for these products with the Breckinridge coal. 

The peculiarity in composition, of the coals which yield the great- 
est amount of oily and waxey matter on distillation, appears to be 
the presence, in them, of a larger proportion of hydrogen to the carbon 
than exists in the coking coals or soft bituminous coals, which are preferred 
by the blacksmith and for the manufacture of coke and gas; and of a 
smaller amount of oxygen than is contained in the dry coals or spUnt 
coals. 

It will be seen that the coal fields of Kentucky furnish all these va- 
rieties. For the purpose of comparison with the coking varieties of 
Kentucky coal, an analysis of the Youghiogbeny coal of Pennsyl- 
vania is given at the end of the report; and to enable the enlightened 
reader to compare the Breckinridge coal with the celebrated Scotch 
Bog Head coal, also much used for the production of oils, &a, its or- 
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ganic analysis is stated in connection with th^t ooal, under the head 
of Hancock county. 

The process of organic analysis employed may be briefly described. 
The powdered coal, previously dried at 212^ F., was introduced in- 
to the hard glass combustion tube, in a small tray of platinum, and 
submitted to the action of a stream of pure oxygen gas from a gas- 
holder, dried by passing it through chloride of calcium and dry hy- 
drate of potash ; the combustion tube was heated over charcoal, in a 
common Liebig^s furnace; to secure complete combustion of the car- 
bon, the front portion of the tube was filled either with oxide of cop- 
per, mixed with copper turnings, or with a tight rolled cylinder of 
copper gauze which had been previously oxidated at a red-heat in a 
stream of oxygen. The products of combustion were collected in the 
usual chloride of calcium tube and potash bulbs ; a small tube being 
interposed to absorb any sulphurous acid, and a dry potash tube at- 
tached to the bulbs to absorb all the carbonic acid, and prevent the 
escape of moisture in the stream of dried gas. Thus the proportions 
of carbon and hydrogen were obtained. 

An attempt ^^as made, by collecting the residual gases — mixed 
nitrogen and oxygen — which passed through this train, and by the re- 
moval of the excess of oxygen, by explosion with hydrogen in the 
£ndiometery to estimate, by the eame operation, the proportion of ni- 
trogen; but it was soon found that with whatever care the oxygen was 
procured, the proportion of nitrogen left after the explosion was not 
constant, and on reflection on the known properties of gases, and the 
force with which they penetrate each other and porous substances gen- 
erally, the reason of the failure of this promising process became ob- 
vious. The water introduced into the gas-holder to expel the oxygen, 
contained nitrogen, which gas diffused itself through the atmosphere 
of oxygen in the gas-holder, and thus, in proportion to the quantity 
of water forced into it, did the oxygen in it contain more and more 
nitrogen, as was verified by experiments with the Eudiometer. Nor was 
it found possible, even with the use of a smaller oxygen gas-holder, and 
of distilled water covered with oil, boiled to expell the gas, wholly to 
prevent this cause of irregularity, so that the proportion of the nitro- 
gen in the coals was necessarily obtained by a separate process of com- 
bustion, by the method of Will and Varrentrapp. 
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Amongst the limestones and sandstones examined are some quit e 
valuable for building purposes; and others which will be found useful 
as hydraulic cement, and for agriculture. The magnesian limestone, 
from Grimes^ quarry, and from other neighboring quarries, on the Ken- 
tucky river, may be considered one of the best and most durable build- 
ing stones of the whole country at large, and some others from the Up- 
per Silurian Formation resemble it somewhat closely in composition. 
The Birds-eye limestone, characterized by its great brittleness, con- 
tains but little carbonate of magnesia, and would burn into quite a 
pure lime; whilst the very fossiliferous limestones of the Blue Lime- 
stone Formation, (Lower Silurian,) easily disintegrating and containing, 
in addition to lime and magnma^ all the other mineral elements neces- 
sary to vegetable nutrition, although they make but poor building 
stones, are invaluable to the agriculture of the country where they ex- 
ist, by the enriching influence, on the superincumbent soil, which they 
exert under the slow solvent action of the natural surface waters, which 
always contain carbonic acid, and which convey into the soil their val- 
uable ingredients. The waters of such regions are hard from this 
cause, but under their influence the soil is, to a certain extent, con* 
stantly renovated. 

The sixteen mineral waters, &c., examined, are, mainly, only from 
one of the Kentucky watering places. The mineral springs of the 
state are numerous and valuable, and will doubtless repay, in the fu- 
ture, the labor of their exploration. 

All of which is respectfully submitted, 

ROB. PETER, 
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ADAIB COUNTY. 

No, 233 — Soil. Labeled ^^Soil from Shcdy Geodlfcrous Limestomy at 
Clayton MiUer^a farrn^ four miles south of Columbia^ Adair county, 
Kentucky^ {Sub-carboniferous Sandstone, or Knob Formation.) 

Growth hickory, sugar tree, white oak, dog- wood, white walnut, and 
elm. 

Color of the dried soil very 'dark grey. Sifted through a seive, 
of one hundred and sixty-nine apertures to the inch, it left about one* 
fifth of its weight of irregular pebbles of ferruginous sandstone. Care- 
fully washed with water it left about fifty-seven per cent of sand, of 
which 42.3 per cent is fine enough to pass through fine bolting cloth, 
of about five thousand apertures to the inch ; and 14.7 per cent is coars- 
er sand, consistiDg principally of rounded particles of quartz, hyaline^ 
and of various shades of yellow, red, and b^rown, with sonie few crys- 
talline particle& 

17 
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One thousand grains of this soil, (air-dried,) digested for one month, 
in a closelj stopped bottle, at a temperature not exceeding 120^ F., 
in water saturated under pressure with carbonic acid gas, gave up to 
the acidulated water nearly two and a half grains of soUd matter^ 
which was found to have the following composition, dried at 212^ F., 
viz: 

Orains. 

Organic and volatile matters, 1.150 

Alumina, oxides of iron and manganese, and trace of phosphates, .317 

Lime, .447 

Magnesia,. .106 

Brown oxide of manganese, .019 

Sulphuric acid, .068 

Potash, .098 

Soda, .084 

aiica, .140 

Carbonic acid, chlorine, and loss, .102 

8.471 

The air-dried soil lost 2.50 per cent, of moisture when dried at 400® 
F. 

Dried at this temperature its composition was found to be as follows, 
viz: 

Organic and volatile matters, 4.440 

Alumina and oxides of iron and manganese, * - - 4.841 

Carbonate of lime, .196 

Magnesia, .046 

Phosphoric acid, .066 

Sulphuric acid, .832 

Chlorine, .006 

Potash, .076 

Soda, .092 

Sand and insoluble silicates, 90.446 

100.438 

As explained in the preceding report, the process of digesting the 
soU for a length of time, in water containing carbonic acid, at a tern- 
perature not exceeding that to which it naturally attains under the in- 
fluence of the sun's heat, is used to ascertain and estimate the proper* 
tion contained in it of soluble nutritious matter, itmnediatelg available 
for the support of vegetation. In this manner, endeavoring to imi^ 
tate the usual mode by which these necessary ingredients of oiganio 



GHBMICAL BEPOBT OF QEOLOQICAL 8URVET. 131 

structures are dissolved out of the soil, and conveyed into the tissues 
of growing plants in the great operatious of nature. 

Pure water exerts ))ut little solvent action on the carbonates or 
phosphates of lime or magnesia, but when it is combined with carbon* 
ic acid it takes them up }n considerable proportions, and especially 
when aided by the liumic acids, so called, which result from the de- 
composition of vegetable or animal bodies on the soil, and by the small 
amount of acids of nitrogen which the atmosphere yields under favor- 
able circumstances, it not only brings these and the oxides of iron and 
manganese and sUica to a soluble condition* but also acts gradually on 
the insoluble siUcates^ to release their lime, magnesia, potash, &c., &c., 
for vegetable nourishment. These, then, are the eolvente which, by 
their continual action on the soil, and with the aid of frost, slowly dis* 
integrate its hard particles, and gradually dissolve out its available ma- 
terials. All rain water, and surface watar in general, contain more or 
less carbonic acid, with occasional traces of the iicids of nitrogen ; and 
the water acquires in the soil ihe organic adds which are produced 
there by the decomposition of vegetable and animal matters 

Although this soil contains a larger proportion than the avenge of 
sand and insoluble silicates — more than ninety per cent— -and less than 
the usual quantity of pho^horic add and potash contained in v^ fertile 
soils — 076 and .065 — ^it yet contains a pretty large proportion of veg- 
etable nourishment in a soluble condition^ so that it gave up more than 
the average quantity of nutritious matter to the carbonated water in 
which it was digested. Without judicious management — ^by a course 
of constant cropping, without returning to it the essential ingredients 
of vegetable nutrition — this soil will more speedily become deterior- 
ated in productiveness, than others which have less sand and leas sol- 
uble matters* 

A1Q>£B80N COONTT. 

No. 484 — ^Limestone. Labeled ^Rock under White Oak Ridge^ Mr. 
RalCsfarm^ Anderson county ^ Ky.^^ {Lower Silurian Formation.) 

A grey, granular rock, made up of a confused mass of crystalline 
grains of calcaneus spc^. No fossils apparent in the specimen sent for 
analysis. 
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Composition, dried at 212* F. — 

Carbofiiitc of lime, - - 96.C5 — 64.23 Lifne. 

Carlionate of magnesia, not estimated. 
Alumina and oxides of iron and 

manganese, 
Phosphoric acid, 
Sulphuric acid, 
Potash, 

8oda, . - - 
Silex and silicates, insoluble in 

hydrochloric acid. 



1.26 
.92 
.25 
.67 
.39 

.83 



100.92 

The air-dried rock lost «30 per cent, of mmture at 212^, F. 

No. 485— LiMESTONB. Labeled ^'Leptcena Limestone,^' road from Mr. 
' Alcxafider Julian's to Lawrenceburff, Anderson counlf/y Kentucky. 
{Lower Silurian Formation.) 

A very fossiliferous limestone, of a grey and buff-grey color in the 
interior; weathered surfaces of a dirty buff colored. Powder light 
yellowish grey. 

Composition, dried at 212® F. — 
Carbonate of lime, • 
Carbonate of magnesia, - 
Alumina, and oxides of iron and 

manganese, 
Phosphoric actvl» 
Sulphuric acid, 
Potash, 

Soda, - . . . 
Bilex and insoluble silicates. 
Loss, • - • . 



83.95 — 47.11 Lm0. 
.01 

2.23 

.25* 

.34 

.38 

.47 
11.28 

.19 



100.00 



The air-dried rock lost .30 per cent moisture at 212^ F. 

No. 486 — ^LiMESioKE. Labeled ^^Itoadfrom A. Julianas to Lawrence* 
buvffy Anderson county^ Kentuc/cyJ** {Lower Silurian Formation,) 

A bluish-grey limestone, very full of fossils — Pieurotomaria, Beller* 
ophoD, Orthocera, portions of Eacrioal stemsi &o. Weathered surliicea 
of a dirty buff color. Powder light gi'ey. 
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Specific gravity, S.653 

Composition, dried at 212^ F. — 

Carbonate of lime, - - - 86.45 ■» 48.52 Lime. 

Carbonate of magnesia, - - 1 .57 
Alumina, and oxides of iron and 

roaganese, - - - - 1.83 

Phosphoric acid, - - - .12 
Sulphuric acid, a trace. 

Potash, - - - - .62 

Soda, .11 

Silex and insoluble silicates, - 9.57 



100.27 

The air-dried rock lost .10 per cent, of moisture at 212® F. 

BALLARD COUNir. 

No. 2 18 — Sob-soil. Labeled ^^Sub-soil in heavilf/ timbered landy south* 
em part of Ballard count?/" {Quaiernarf/ Formation.) 

The dried soil is of a light yellowish grey-brown color. Carefully 
washed with water, one thousand grains of it left about five hundred 
and ninety-two grains of sand of a brownish-grey color, of which only 
about two grains was too coarse to pass through bolting cloth 
of five thousand apertures to the inch. The coarser particles were 
generally rounded, some few angular, consisting of hyaline and milky 
quartz, with some particles of iron ore. 

One thousand grains of this soil, dried at the ordinary temperature, 
and digested in water containing carbonic acid, for one month, yielded 
less than one grain of soluble matter. This dissolved solid extract was 
found, on analysis^ to have the foUowiDg composition, when dried at 
212^ F, viz: 

Grains. 

Organic and Tolalile matters, - 0.200 

AlumiAA, oxide of iron, and trace of pbospfaatesi • • • • -Q97 

Lime, • ,o64 

Magnesia, -'^-.-. .033 

Brown oxide of manganese, «•«..«« ,047 

Potash, . - - . .060 

Boda, ,023 

Bilica, .•-.•••••.. .180 

Balphorio aoidf carlxmio add, aad ]mt» « • w « . .029 

0.733 
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The air-dried soil lost 1.80 per cent, of moisture when dried at 
380^ F. 

Dried at this temperature, its cotnposition was found to be as fol- 
lows, viz: 

Organic and volatile matters, S.ll 

Oxide of iron, 2.24 

Alamina, 2.68 

Brown oxide of manganese, »09 

Carbonate of lime, .16 

Magnesia, .86 

Phosphoric acid, ---.*•-.- ,41 
Sulphuric acid, not estimated. 

Potash, .12 

Soda, .02 

Sand and insoluble silicates, 91.72 

100.30 

The analysis of this sub-soil may be compared with that of corres- 
ponding Burfoce-soii given on pages 259 and 379 of the preceding 
report, (No. 1.) It will be seen, that whilst it has pretty neariy the 
same proportions of sand and insoluble silicates, of alumina and oxide 
of iron, it contains more potash, phosphoric acid, lime, and magnesia, 
and less of organic and volatile matters, than the surface^soil. It also 
contains less soluble matter immediately available for the nouri^ment 
of vegetables — ^the surface-soil. No. 1, having yielded 1.53 grains of 
9oKd extract to water containing carbonic acid, while this sub-soil gave 
only 0.733 of a grain* 

No. 219 — Sub-soil. Labeled ^^Sub^s^l from ihs nor tfMPesiem part of 
of Ballard county ^ Ky^^ from near Col GhohotCs.^'^ {Quaternary 
Formation,) 

Color of the dried soil rather darker than that of the last described, 
with more of a reddish tinge. Carefally washed with water one thous- 
and grains of it left about 546i grains of brownish-grey sand, of 
which all but about eight grains would pass through fine bolting cloth. 
The coarser particles, under the microscope, appeared to consist princi- 
pally of rounded fragments of iron ore, mixed witli some particles of 
hyidine and milky and red quartzose mineial. 

One thousand grains of this sub-soil, dried at tiie ordmary temper^ 
wtive, digested for one month, in water containing carbonic add, as be- 
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fore described, gave up 1.29S grains of solid extrady which, dried at 
212^ V.y was found to have the following compoaiUonj viz: 

Chains. 
Organic and volatile matters, 0.340 

Alumina and oxide of iron, .047 

Lime, .300 

Slagnesia, ,090 

Brown oxide of manganese, .077 

Phosphoric acid, .Oil 

Sulphuric acid, .067 

Potash, - - .110 

Soda, • .040 

Silica, .190 

Carbonic acid and loss, .021 

1.293 

The air-dried sub-soil lost 2.14 per cent, of moisture when dried at 
376^ F. 

Dried at which temperature it was founds on analysis, to have the 
following composition, viz : 

Otganic and Tolatile matters, 2.92 

Oxide of iron, 3.89 

Alumina, 2.26 

Oarbonate of lime, a trace. 

Magnesia, .47 

Brown oxide of manganese, .36 

Phosphoric acid, .18 

Sulphnric acid, not estimated. 

Potash, .19 

Soda, a trace. 

Sand and insoluble silicates, 90.21 

Loss, .03 

100.00 

On comparing this analysis with that of the surface soil firom the 
same locality , No. 2, as given on pages 261 and 879 of the pre* 
ceding report^ it will be seen that they present nearly the same differ- 
ences of composition as were noted in the remarks on the preceding 
siib-soil, (No. 218y) viz: that there is less of or game andvel^Me wuU" 
terSy and less of the nutritious substances soluble in carbonated water, 
in the sub-soU, and rather a laiger proportion of phosphoric acid, pot- 
ash, and magnesia, than in the surface soil. 
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BARREN COUNTT. 

No. 225 — ^SoiL. Labeled ^^Soil from Mr. Barlow^ 8 farm^ Barren 
county, Kenhiclcy.^^ {Suh-carhoniferous Limesione Formation.) 

Said to be the best producing soil in the county. Color of the 
dried soil warm dark grey. On sifting it some cherty fragments were 
found in it. On carefully washing it with water 45.70 per cent, of 
sandy of a dark brownish grey color, was separated, of which 4.30 per 
cent, was too coarse to pass through bolting cloth. The coarser sand, 
examined with the glass, was found to consist of rounded particles of 
hyaline, milky and red quartz, with some ferruginous mineral. 

One thousand grains of the air- dried soil, digested in water contain- 
ing caibonic acid, as before described, yielded nearly four grsdns of solid 
extract, dried at 212^ F., of which the composition is as follows, viz: 

Grains, 

Organic and volatile matters, 1.660 

Alumina, oxide of iron, and trace of phosphates, ... - .288 

Carbonate of lime, - • 1.111 

Magnesia, -•-- .046 

Brown oxide of manganese, .019 

Salphuric acid, .112 

Potash, .144 

Soda, .080 

Silica, .200 

Carbonic acid and loss, - - • * • - - - .212 

3.872 

The air-dried soil lost 2.34 per cent of moisture, when dried at 
365^ F.; and was &und to have the following composition, when thus 
dried, viz: 

Organic and volatile matters, 6.200 

Alumina, 3.460 

Oxide of iron, 2.206 

Carbonate of lime, ...*•*.-• .366 

Magnesia, .205 

Brown oxide of manganese, .234 

Phosphoric acid, -- .169 

Potash, .197 

Soda, .090 

Sand and insolable silicates, ..••... 87.686 

Sulphuric acid and loss, .197 

100.000 
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The cause of the fertility of this soil is obvious, in the large pro* 
portion of soluble matter which it yields to the water containing car- 
bonic acid; and to the considerable, (although not large^ amount of 
organic and volatile matters, and of phosphoric acid, sulphuric acid, 
potash, lime, and magnesia, which it is found to contcdn, in proportion 
to the cand and insoluble silicates; the alumina and oxide of iron al- 
so are in such quantities as to give the proper consistence to the soil. 

No. 227 — Sub-soil, Labeled '^Sub-soil between Big Sink and Bear 
WaUoWj near Mr. Barroio*8 farm^ Barren counttf, Kentticky.^^ 
{Sub-carboniferous Limestone Formation.) 

Color of the dried soil dull greyish-red, or brick-red. Careful wash- 
ing with water removed from this soil nearly thirty-nine per cent, of 
reddish saud, mostly very fine, of which about seven per cent, was 
coarser sand, containing rounded particles of hyaline and milky quartz, 
and of some ferruginous mineral. 

One thousand grains, dried at the ordinary temperature, and digest* 
ed for a mouth in water containing c >rbonic acid, gave up less than a 
grain of solid extract dried at 212^ F., of which the composition wag 
as follows, viz : 

Organic and volatile matters, 0.210 

Alumina, oxide of iron, and trace 6f phosphates, • • .179 

Brown oxide of manganese, .033 

liime, .077 

Magnesia, .040 

Salphoric acid, ....,..-- ,076 

Potash, .023 

Soda, .044 

Klica, .139 

D.B20ofagr» 

The air-dried sob-soil lost 3.90 per cent of moisture at 360^ F. 
The camposiUanj thus dried^ is as follows^ viz; 
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Organic and volaUle mattetB, 4.730 

Alumina, lO.SSO 

Oxide of iron, 6.398 

Brown oxide of manganese, .266 

Carbonate of lime, .096 

Magnesia, -622 

Phosphoric acid, -016 

Sulphuric acid, -466 

Potash, .142 

Soda, .082 

Sand and insoluble silicates, 77.067 

100.214 
BBECKINBIDGE COUNTY. 

No. 487 — ^Bitumen ob Minebal Pitch. Labeled ^^BUumm frtm Mn. 
JaekBOfCs spring^ one mk east of Tar Springs^ Breckinridge county, 
Kentucky. '^'^ 

Resembles the bitumen from Tar Springs in Edmonson county. 
Color dull brownish-black; of the consistence of soft pitch; soft enough 
to be easily moulded in the fingers; containing some inyolved sand. 

The proximate analysis is as follows, viz : 

Moisture, 2.40 

Volatile combustible matters^ - * 36.50 

Carbon, in the fixed residue, 7.30 

Ashes, sand, &c., 63.80 

100.00 

No. 312 — Shale. Labeled ^^ Shale and Marl under the Archtmedes^ 
Limestone^ at Egan\ four to four and a half ndlea east of south of 
the Breckinridge coal ndne, Breckinridge eountg, Kentuckg^'* {Sub' 
carboniferous Limestone Formation.) 

A dark olive-grey friable shale, containing ferruginous concretions. 
Rubbed up in a mortar, and washed with water, it left about seventeen 
per cent, of very fine sand, of which only 0.20 per cent, would not 
pass through the bolting cloth. These coarser particles, examined 
with the aid of the glass, were found to be flattened rounded parti- 
cles of ferruginous sandstone and round particles of hyaline quartz. 

One thousand grains, dried at the ordinary temperature, gave up 
nearly two grains of solid extract^ when digested for a month in water 
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containing cailbonic add, of which the composition^ dried at 212'', is as 
follows, viz : 

Oraini. 

Oi^nio and yolatile matters, 0.309 

Alumina, oxides of iron and manganese, and trace of phosphates, - .030 

Carbonate of lime, .627 

Magnesia, .199 

Sulphuric acid, .287 

Potash, , .062 

Boda, .061 

Slica, .210 

1.776 

The air-dried shale lost 6.72 per cent of moisture at 400^ F.; and 
when thus dried has the following composition^ viz : 

Organic and yolatile matters, . . . . ^ . . 7.040 

Alumina and oxides of iron and manganese, - - - - 12.170 

Carbonate of lime, .976 

Magnesia, ,413 

Phosphoric acid, ,101 

Sulphuric acid, .198 

Chlorine, .002 

Potash, .666 

Soda, . ~ . - .190 

Sand and insoluble silicates, • 78.680 

100.326 

This shale might be usefully applied, as a top dressing, to light and 
sandy soils^ but could not be profitably carried to any great distance. 
Exposed to the air, water, and frost it would soon be disintegrated in- 
to a fertile soil. Its large proportion of potash would make it good 
for the tobacco or potato crop. 

BULLFIT COUNTY. 

No. 488— Oabbonatb of Ibon. Labeled ^^Sidney ore^ over the sheet 
ore^'^ BdUmont Furnace^ BulUU county, Ky. {Sulhcarhoniferous 
Sandstone Formation.) 

A dull, dark grey, fine granular mineral; not adhering to the 
t<mgue. Exterior sur&ce and fissures reddish and yellowish-brown. 
The specimen appears to be a portion of a kidney-form mass. Powder 
yellowish-grey. 
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Specific gravity. 
Composition, dried at 212^ F. — 
Carbonale of Iron, 


- 67 69) 


Oxide of iron, 


7.77) 


Carbonate of lime, - 


6.28 


Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, . . • 


- 11.76 
. 1.32 

- 1.65 


Phosphoric acid. 
Sulphur, ... 
Potash, - . - . 


.71 
.29 
.76 


Soda, .... 


.27 


Silica and insoluble silicates. 


. 11.18 


Loss, - - . - 


.63 



3.446 



«« 32.62 per cent of Iron. 



100.00 

No. 489 — Ltmonitb. Labeled '^Iron ore, in the huildwg stone, not used 
ai Bellemont Furnace, found seventy feet above the black shale^ Bui- 
litl cotmty, Ky.^^ {^Sab-carbonlferous Sanddone Formation.) 

Interior of the ore dull reddish and yellowish-brown, glimmering 
with minute spangles of mica; exterior ochreous; adhering but slight* 
ly to the tongue. Powder of a light brown color. 

Specific gravity, 2984 

Oompoiition, dried at212'' F.~ 

62.01 ^ 43. 46 per cent, of Iron. 



Oxide of iron. 


62.01 


Alumina, - - . - 


.68 


Brown oxide of manganese. 


.78 


Carbonate of liine^ - 


.18 


Magnesia, . . . . 


1.02 


Phosphoric acid. 


.89 


Sulphur, . - . - 


.68 


Potash, . - - . 


.36 


Soda, 


.20 


Silica and insoluble nlioates. 


. 21.18 


Combined water* 


- 12.00 


Loss, * • « • . 


.12 



100.00 



The aiiwlried ore lost 2.00 per cent of rndslure at 212^ P. 

This ore is richer in iron, and more silicious than the preceding one, 
and would require a larger pr<rportion of limestone, in smelting, thaa 
that} both contAin mther more than is desiiable of aulphur Aod phoe* 
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phorus; the former, however, can be mainly removed by proper 
ing of the ore, and the use of a sufficient amount of limestone; and 
the latter will not seriously injure the iron, in its ordinary applications 
in the form of cast-iron. 

No. 490 — ^Limestone. Labeled ^^ Limestone wed as a flux ai BeUemont 
Furnace^ {in the Black Devordam Shale FormaUonj') BulUtt cauntyf 
Ky. 

A fine granular limestone, with bands of bluish and yellowish-grey, 
containing diffused pyrites, (sulphuret of iron,) and glistening with 
oaicarious spar. Powder white, with a slight greyish tinge. 

Bpeeifio gravity^ .•..••. 2.766 
CmporiiUm, dried at 212'' F.~ 

Carbonate of lime, - • S'^IS m 35.43 Lime. 

Carbonate of magnesia, - - 27,76 mm 13.22 Magnesia. 
Alumina, and oxides of iron and 

manganese, ... 4.34 

.19 

3.77 mm 1.61 Sulphur. 

.44 

Ab 

1.63 



Phosphoric acid, « « 
Sulphuric acid, 
Potash, • • • • 
Soda, * - - • 
Silica and ii^soluble silicatea. 



lOi.41 

The air dried rock lost 0.20 per cent of moisture^ at 212° F. 

The apparent exceeds, in the above summary of the aoalysis, is 
doubtless due to the oxidation of the sulphur and iron, which were in 
the form of sulphuret of iron in the mineral, and which are estimated 
a& oxi<le of iron and sulphuric acid in the analysis. The presence of 
the sulphur, in notable proportion, in the limestone used as flux, gen* 
erally exerts an injurious influence upon the iron produced. 

No. 491 — Iron Furnace Slag. Labeled ^Purple Cimder^ made when 
the furnace is prodimvg the best quality of soft grey iron, BeUemont 
FurnacCy {Pattersony Moore 4" Cb.,) Bidlitt county y Ky^^ 

A glassy slag, appearing almost black in the mass; of a dark grey- 
ish purfrfe, as seen through the thin edges; containing but few air* 
bubbles. Before the blow-pipe it fuses pretty readily, with the. forma* 
tion of many minute bubbles. 
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CompotUhn, dried at SIS'' F.-^ 
Silicie acid, . • . 
Alumina, - - t 
Lime, . - . . 
Magnesia, ... 
Protoxide of iron, - 
Protoxide of manganese. 
Potash, - - - - 
Soda, .... 



64.60 
16.90 
11.93 
8.09 
3.29 
1.08 
4.S6 
1.31 



Containing oxygen, - 

7.43 

3.39 

3.67 

1.10 

.24 

.72 

.33 



28.36 



« 



« 



«< 



«< 



<r 



«< 



« 



100.46 16.78 

The oxygen in the bases is to that in the silicio acid, as 1 



28.36 
1.69 



No. 492 — Iron Furnagb Slag. Labeled ^^OUve-^een Cinder ^ produc- 
ed when the Furnace is making good forge iron^ and yields mare, but 
not so soft iron, as when purple cinder is made, Bellemont FurnacCy 
BuUiU county, Kg.^^ 
An opaqae slag, of a dirty olive-green color; full of air bubbles. 

Before the blow-pipe it behares like the preceding. 

drnponHon, dried at 212"* F.-^ 



Silicic acid, ... 
Alumina, . . . 
Lime, . . . . 
Magnesia, - . . 
Protoxide of iron, - 
Protoxide of manganese, - 
Potash, . - - . 
Soda, ... - 



63.36 
17.26 
9.74 
8.09 
6.36 
i89 
4.09 
1.02 

100.80 



GonUuning oxygen, - 

8.07 

2.67 

3.24 

1.41 

.20 

.69 

.26 



27.70 



«< 



<c 



<« 



4< 



•* 



4* 



a 



16.64 : 27.70 
The oxygen in the bases is to that in the silicic acid, as 1 : 1.67 

In both of these slags there is a considerable amount of oxide of 
iron, which is so much loss; this might probably be prevented by the 
use of a purer limestone for the fluz. There is a laige proportion of 
magnesia, both in the slags and in the limestone employed. 

No. 493 — Carbonate op Ibon. Labeled ^^Ironstone, from Button^ 
mould Knob, Bullitt county, Ky^ {Sub-carboniferous Sandstone For- 
mation. 
A fine-grained, compact, carbonate of iron; interior grey, shading 

into rust-brown on the exterior; powder dull cinnamon color. 
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Specific gravity, - - - - - - . 3.446 

CamposUkm, dried at 21S<» F.— 

Carbonate of iron, - - - 63.64) _ 3,3^ ^^ j 

Oaddeofiron, - - - 7.71) ^ 

Carbonate of lime» - - • 6.08 

Carbonate of magnesia, - - 13.99 

Carbonate of manganese, - 1 .94 

Alumina, - - • - .66 

Phosphoric acid, - - - .10 

Sulphuric acid, - - - 1.37 »■ .66 per cent, of Stdphur^ 

Potash, .69 

Soda, 20 

Silica and insoluble silicates, - 1 1 .48 

Water and loss, ... 2.26 

100.00 

The air-dried ore lost .50 per cent, of moisturs, at 212^ F. 

An ore sufficiently rich for profitable smeltingy which could be work- 
ed without much additional fluxing materials. 
No. 494 — 'LiBfEBTONB. Labeled ^^Magnesian LimesUmey on the road 

from ShepherdsvUle to Mount Washington^ BulUU county, KexAucky^'^ 

{Lower Silurian Formation,) 

A fine granular rock, of a grey-bufi* color, rather difficult of firac- 
ture; sparkling in spots, with bufi-colored calcarious spar; powder of 
a light grey-buff color. 

Specific gravity* 2.799 

CompoiUUm, dried at 212^ — 

Carbonate of lime, 63.46 

Carbonate of magnesia, 29.64 

Alumina and oxide of iron, 3.16 

Sulphuric acid, .------.. .27 

Potash, .20 

Soda, .21 

Silez and insoluble silicates, 2.18 

Loss, .90 

100.00 

The air-dried rock lost 0.20 per cent of moisture^ at 212^ F. 

No. 495 — ^Limestone. Labeled ^^Upper Silurian Limestonsy Bullitt 

countyy Kentuckffy road to Mount WaeUngton.^^ 

A buff-grey, fine granular limestone; not adhering to the tongue. 
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Speei6c grmvity, - S.765 

Composition, dried at 21 So F — 

Carbonate of lime* - 60.26 

Carbonate of magnesia, 81.06 

Alumina and oxides of iron and manganese, - - • - 6.37 

Salphuric acid, i.46 

Phosphoric acid, a trace. 

Potash, - - . .69 

Soda, .20 

Silica and insoluble silicates, 10.32 

Loss, .76 

100.00 

The air-dried rock lost .20 per oent of moisture, at 212^ F. 

No. 496 — Sandstone. Labeled ^'Bu'lding Stone, Knob at BuUitfs Lick, 
Bullitt county, Kenlucky.^'^ {Sulhcarhoniferous Formation!) 

A rather soft^ fine-grained, boff-grey sandstone; adhering slightly 
to the tongue; exhibiting, under the lens, minute scales of mica; com- 
posed of fine-grained sand, united by an ai^illaceous cement 

SpeciBe gravity, 2.427 

Camposiiion, dried at 212'' F— 

Sand and insoluble silicates, » 93 68 

Alumina and oxides of iron and manganese, . • • • 3.96 

Carbonate of magnesia, ...» . • . .34 

Carbonate of lime, a trace. 

Potash, .21 

Soda, .69 

Sulphuric acid and loss, - • .73 

■• ■ 

100.00 

The air-dried rock lost .30 per cent of moisture, at 212^ F. 

No. 497 — Sandstonb. Labeled ^^ Building Stone, quarry on ike top of 
Buftonrmould Knob, Bullitt county, Kentucky.** {Sub-carboniferous 
Sandstone Formation. 

A moderately hard, fine-grained sandstone, of grey-buff color; ad- 
hering slightly to the tongue; composed of fine grained sand, united 
by an argillaceous cement 
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Speci€c gravity, f .416 

CompoiUion, dried at 212'' F.— 

Sand and insoluble silicatesy ...... 94.78 

Alumina and oxides of iron and manganesey - • • . 2.86 

Carbonate of magnesia, 2.29 

Carbonate of lime, •-..•-.- .18 

Potash, .27 

Soda .14 

Sulphuric aeidy a trace. 

* 100.61 

The air-dried rock lost 0.50 per cent of moisture^ at 212^ F. 

No. 498— Sandstone. Labeled ^^Btdlding Sianey seventy feet above 
the ■ Shajky BeUemant Furnace, BuUitt ccmnty, Ky..^^ {Sub- 

carbomferaus Sandstone Farmatian.) 

A dirty buff-colored, fine-grained sandstone; adhering slightly to 
the tongue; resembling the preceding in structure. 

Specific gravity, 2.463 

CampoMUion, dried at 212« F.-*- 

Sand and insoluble silicates, •-*.... 94.76 

Alumiaa, and oxides of iron and manganese, . . , 3.43 

Lime, .16 

Magnesia, - - ,70 

Potash, .96 

Soda, ,10 

Sulphuric acid, traces. * 

100.16 

The air-dried rock lost 0.30 per cent of moisture, at 212^ F. 

These three specimens of freestone resemble each other very nearly 
in composition and structure. They appear to be of uniform texture, 
sufficiently soil to be easily worked^ and yet not so absorbent of watef 
as to be very liable to scale under the action of frost The specimens 
examined did not contain pyrites, (sulphuret of iron,) in any notable 
quantity ; the presence of which, in a sandstone, causes a constant 
disintegration of the surface, in conseqience of the gradual oxidation 
of the sulphur and iron, and the ef&orescence of the sulphate of iroi) 
thus produced. 

10 
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No. 499. Labeled ^^ Black Devonian SlatCj cut of the railroad^ Btdlitt 

county^ Kentucky^ 

A dull slate-colored rock, of an imperfect slatey structure; easily 
broken into irregular figments across the layers; some microscopical 
appearance of pyrites; scarcely adhering to the tongue; powder dark- 
grey. 

Specific grravity, 2.474 

ComposUion, dried at 212° F. — 

Alumina, aad oxides of iron and manganese, • • . 16.36 

Carbooate of lime, ••....•• 2.27 

Carbonate of magnesia, 3.28 

Phosphoric acid, - .06 

Potash, 2.49 

Soda, .18 

Bitaminous matters, 8.80 

Silica and insoluble silicates, 65.27 

Loss, 1.30 

100.00 

The air-dried rock lost 1. per cent of moisture^ at 212^ F. 

This shale contains a remarkable proportion of potashy nearly two 
and a half per cent of the dried rock, which may render it useful, in 
some localities, for the improvement of land which has been exhaust- 
ed of this alkali by the culture of tobacco, potatoes, &a 

BUTLER COUNTT. 

No. 409 — Carbonate of Iron. Labeled ^^Carbonaie of Iron in the 
shales of the millstone grit^ Woodbury ^ below the nuniih of Barren 
river, Butler county, Ky.^^ 

A compact, dark-grey, or mouse-colored ore; weathered surfaces 
and fissures dark reddish-brown; some infiltratioiis of calcarious mat- 
ter in the fissures; powder of a dirty buff color. 

Specific gravity, 3.026 

Compoiition^ dried at 212^ F.-^ 

Carbonate of iron, - - - 70.20) ^ .. «,p«^f «f r^^ 
^ .J . . ^ _ _> •i 99.40 percent, oi Jtom, 

Oxide of iron, ... 9.92) '^ 

Carbonate of lime, • • - 2.66 

Carbonate of magnesia, • • 7.04 

Carbonate of manganese, • 1 .60 

Alnmina, . • • . i.61 
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Phosphoric acid. - - - .64 

Salphur, a trace. 

Potaah, - - - - .42 

Soda, .01 

Silica and insoluble silicatesy • 7.65 



101.64 

The air-dried ore lost 0.40 per cent of moiriure^ at 212^ F. 
A good iron ore. 

CARTER C0UNT7. 

No. 473 — ^LiMONiTE. Labded ^^Iron Orcy resting on the sub-carbonifer^ 

0U8 limestone^ Carter countt/j KyP 

A dark brown limonite, irregularly cellular; small portions ochreoas; 
powder dirty yellowish-brown. 

Compoiition, dried at SIS'' F.— 

Oxide of iron, ... 78.42 ■« 54.93 per cent, of Ir^m, 

Alumina, ^ - • - 1.48 

Brown oxide of manganese, • 3.17 

Magnesia, • • - • .30 

Lime, a trace. 

Phosphoric acid, . • - .73 

Potash, .21 

Soda, .18 

Combined water, - • •11.94 

Silica and insoluble silicates, - 3.77 



100.20 

The air-dried ore lost 1.20 per cent of moisture, at 212^. 

A good iron ore ; as rich as it is profitable to smelt in the high fur- 
nace; containing more than the usual proportion of oxide of mauga- 
nese. 

CHRISTIAN COUNTY. 

No. 216 — Sub-soil. Labekd ^^Sub^soU from tfie southern part of 
Christian coanty^ between Dr. Quarles* and Oak Gtove^ Ky.^^ 

Color of the dried soil light-brownish, with a tinge of dirty orange. 
Carefully washed with water one thousand grains of this sand left two 
hundred and ninety-three gnuns of fine sand, of which only six grains 
was as coarse as ordinary bar-i-and; which was composed generally of 
aiMil spiuad^d |oxtk)lea.^ SLiu^i wUh % &w terger looiuled and ftiw 
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gular fragments of hyaline and milky quartz, and of a red aUiciouB 
mineral like carnelian. 

One thousand grains of the air-dried 8(nl, digested for one month, 
in a close bottle, in water charged with carbonic acid, under pressure, 
gave up nearly a grain of solid extracty which, dried at 212% had the 
following composition, viz: 

Orain. 

m 

Organic and rolatile roatten, 0.044 

Alumina and oxide of iron. .097 

Oxide of manganese, .-- .157 

Lime, - .134 

Magnesia, .033 

Phovphoric acid, .011 

Bulphuric acid, .020 

Potash, .131 

Boda, .016 

Silica, .264 

Carbonic acid and loss, .064 

0.960 

The air-dried soil lost 2.24 per cent of moisture^ at 300° F.; and 
thus dried was found to have the following composition^ viz: 

Organic and volatile matters, 2.96 

Oxide of iron, 2.36 

Alumina, 2.39 

Phosphoric acid, - . * ,g7 

Bulphuric acid, not estimated. 

Carbonate of lime, .13 

Carbonate of magnesia, • . . .79 

Brown oxide of manganese* • - .27 

Potash, •-.,., _. .. .19. 

Soda, • . - .04 

• • • 

Band and insoluble nlicates* • • 90.26 

Loss» .34 

100.00 

The analysis of the surface-soil, (No. 20,) from tblB locality was 
given in tlie preceding report, on pages 272-3, and 379; on reference 
to which it will be seen, that while the alumina and oxide of iron do 
not differ much in the soil and sub-soil, there is more orgatde matter 
in the soil, and a larger proportion of sand and silica in the sub-soil, 
iiilu0h also exhibka a somewhat kigei amottnt of phoepborio udd «Dd 
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potash. The quantity of soluble matter, extracted by digestion in 
water containing carbonic acid, was four times greater from the soil 
than from the sub-soil. 

No. 462 — Coal. Labeled ^^WoolricfCs coal^ the most southerly coal in 
Christian county^ Ey^ 

A very pure looking glossy, pitch-black coal; not very hard; with 
no appearance of pyrites or other impurities; breaks in thin layers; 
having but little fibrous coal between the layers; heated over the spirit- 
lamp, it does not decrepitate; swells up a good deal, and the frag- 
ments agglutinate into a shining, inflated coke. It appears to be a 
good coking coal. 

Specific gravity, 1.280 

Proximate analysis. 
Moisture, - - - - 4 60) ^^^^j ^^,^^^ ^^^^^ . ^^ 
Volatile combustible mattera» - 34.90) 

Carbon in the coke, - - 68.36) jj^^^^^^^^^ ^^ ^ ^^ ^ 

Aflhes, (doll red,) - - - 2.14) ^ 

100.00 100.00 

The per centage of sulphur was found to be 1.37. 

The dull red ashes are composed of about three-fourths alumina and 
oxide of iron, to about dne*third of silica, with traces of lime and mag- 
nesia. 

Ultimate analysis of this coal gave the following results, dried at 
212% Yiz: 

Carbon, 76.636. 

Hydrogen, 4.633 

Sulphur, 1.440 

Ashes, 2.200. 

Oxygen, nitxv^gen, and loss, 16.191 

100.000 

TUs coal was not examined as to its yield of oils and gas by de- 
strastiTe dlstiUatiofi, at a low red heat; but its moderate propor- 
tion of hydrogm to its carbon is unfaviwable to the formation of oily 
products. 
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CLABKE COWSTY. 

No. 500 — Soil. Senfbff Dr. S. D. Martin, labeled ^^Sailfram agar* 
den planted in peach-trees^ about three years ago; about afoot of the 
surface'soil weU mixed; this ground has been cleared about sixty or 
seventy years; used as a meadow, and hay cut off of it for many 
years; then eighteen consecutive crops of hemp were raised on it; in 
1836 it was sown in grass and smaU crops of hay cut off; hut finally 
it was taken by the blue grass, and has been used as pasture until 
three years ago, when it was broken up again and planted with young 
peach trees, and culUvaied ever since as a vegetable garden,^^ Clarke 
county, Ky. 

Color of the dried soil, dark brownish-grey. Carefully washed with 
water it left nearly 53. per cent of very fine sand, containing nearly 
7. percent of coarser sand, which would not pass through fine bolting 
cloth; which, examined with the lens, s^peared to be, principally, 
small rounded particles of iron ore, with some milky hyaline, and red 
and yellow quartz particles, mostly rounded but some angular. 

One thousand grains of the air*dried soil, digested for one month in 
water containing carbonic acid, as above described, gave up more than 
two grains of light brown solid extract, dried at 212^; the composition 
of which is as follows, viz: 

Organic and volatile matters. - • 0.4t0 

Alumina and oxide of iron and pboiphates, .107 

Brown oxide of manganese, • J 37 

Lime. .••....-... ,609 

Mngnesia. •-••--•--.. ,i83 

8u1p)iaric acid» •••^ .030 

Potash* ....f .100 

Soda, ...-.* .011 

Silica, • . . ,178 

Oarbonio aiad and IoM» ••.••••• .418 

2.093 

The air-dried soil lost 4.16 per cent of moisture, at 380^ F ; aad, 
whaa thoa diiad was fouad to have the fiallowiflg oompodiUoni vis: 
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Organic and volatile matters, 6.10 

Oxide of iron, 4-^2 

Alnmina, S.94 

Phosphoric acid, -48 

Carbonate of lime, -^T 

Magnesia, .62 

Brown oxide <tf manganese, .40 

Potash, .32 

Soda. .08 

Sand and insoluble silicates, ....... 82.66 

Sulphuric acid not estimated, and loss, .02 

UOO.OO 

Although thi<^ soil has been so loDg in cultivation^ it is yet very rich 
in all the essential elements of vegetable food. It is not stated, on 
the label accompanying it, whether or not the ground had been ma- 
nured; from the large proportion of potash and phosphoric acid 
contained, it is probable that it has been enriched by manure since it 
has been cultivated as a garden. 

No. 501 — Sub-soil. Feom Dr. S. D. Martin, Clarke County, Ky. 
Labded ^^Sub-soilj eighteen inches behw the eurfacey from the same 
place as the preceding.^^ 

Color of the dried sub-soil lighter and more yellowish than that of 
the soil. 

Washed with water it yielded nearly 49. per cent of fine brownish 
sand, which contained about 7.5 per cent, of coarser sand, composed 
of rounded particles of a dark color, principally iron ore, but contain- 
ing some quartzy particles, like the preceding. 

One thousand grains of the air-dried sub-soil, digested in the car- 
bonated water, yielded less than a grain and a half of solid extract^ of 
a light grey color, containing the following ingredients, viz : 

Chains. 
Organic and roladle matters, 0.080 

Alumina and oxides of iron and manganese, • • - • .096 

Lime, .428 

Miignesia, ••. .035 

Phosphorio acid, .030 

Potash, -059 

Soda, .034 

Silica, .467 

CarWnio acid, sialphniie aeid» and lots, .S4t 

1.S70 
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One tbousand grains of the air-dried sub-soil lost 2.06 per cent, of 
moisturey when dried at 370^ F. 

Its composition, when thus dried, is as follows, viz : 

Organic and volatile matters, 4.01 

Oxide of iron, ----..---- 7.O6 

Alumina, 7.71 

Phosphoric acid, .38 

Carbonate of lime, .99 

Magnesia, 1.04 

Brown oxide of manganese, .29 

Potash, .36 

Soda, .03 

Band and insoluble silicates, 78.03 

Sulphuric acid not estimated, and loss, • • - - - .10 

100.00 

Whilst the sub-soil contains less argamc matter than the soil abore 
it, and has a smaller proportion of fine sand, the alumina, oxide of 
iron, lime, and magnesia are found in it in larger proportions. 

CLAY COUNTY. 

No. 460-~CoAL. Labeled ^^Col Oarrard's coaly Ooose Creek Salt WorkSj 

Clay county^ Ky^'* 

A pitch-black, shining, and apparently very pure coal, having some 
fibrous coal between the layers, but showing no pyrites or other im- 
purities. 

Heated over the spirit-lamp it did not decrepitate, but swells up 
and agglutinates into a very light cellular coke burning with a very 
smokey reddish-yellow flame. It appears to be a good coking coal. 

Specific gravity, 1.269 

Prwdmaie AnalyHi, 

v?n"' k'tk,' .; ' *•!?} Total volatile matters. - 37.60 

Volatile combustible matters, - 34.90) 

Carbon in the coke, - - 61.10) r« u i* i.* j t-- • «» ^^^ 

ABhes. (dirt, buff.) - - i.jof Cok*' •««'>» ^d .himng. - 62.40 

100.00 100.00 
Composition of the ashes- 
Silica, 0.49 

Alumina and oxide of iron, •-••*-.. .69 

Lime, .05 

Magneua, ^ • • • • .07 

1.30 



CHQIIGAL REPORT OP QBOLOGICAL BURVBT. 153 

Submitted to ultimate analysis^ this ooal was found to consist of the 
following ingredients, dried at 212^: i 

Oarbon» 80.619 

Hydrogen, 6.444 

Salphnr, .676 

Nitrogen, ».,.. 1.467 

Oxygen and loss, 10.306 

Ashes, 1.600 

100.000 

A remarkably pure coal, which would no doubt yield abundance of 
good gas, and is yery fine for coking, containing but a small per cent- 
a^e of ashes. 

CLINTON COUHTT. 

No. 222 — Soil. Labeled ^^Soily Mr. Andrews^ Canetf Oap^ CUntan 
county, Ky.; large Umber — red oak, white oak, chestnut, hickory, beech, 
and poplar. Bed Ferruginous SuisoiV^ {Sub-carboniferoua Lime- 
stone Formation.) 

Color of the dried soil of a warm grey. 

Washed with water it gaye more than 51. per cent of fine sand, 
of a dirty buff color, containing about 12. per cent, of coarser sand, 
like common bar sand. 

One thousand grains of the air-dried soil, digested in the carbonated 
water, gaye up less than a grain and a half of solid extract of a brown- 
ish color, dried at 212°, which contained—* 

Orains. 

Organic and volatile matters, 0.830 

Alumina, oxide of iron, and trace of phosphates, • - . . .les 

Lime, .078 

Magnesia, .016 

Potash, .042 

Soda, .038 

Klica, .070 

Carbonic acid, sulphuric acid, and loss, ..... .244 

1.481 

The air-dried soil lost 1.96 per oent of moisture at 400^ F«; dried 
at which temperature its compog^tipn was as follows: 

20 
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Organic and volatile matters, - - S.970 

Alumina, 1.776 

Oxide of iron, 2.466 

Brown oxide of manganese, - -076 

Carbonate of lime, '076 

Magnesia, -- 'ISl 

Phosphoric acid, '090 

Potash, .086 

Soda, .099 

Sand and insoluble silicates, 90.720 

Sulphuric acid^ (not estimated,) and loss, .621 

100.000 

No. 412 — ^LiMONiTB. Labeled ^^Iron Orej ridge between Wolf river and 
Spring creeky five miles west of Albany ^ Clinton cauntt/y KgP 

A dense, dark colored limonite ; structure compact and compact 
fibrous; layers incrusted with yellow ochreous ore; powder dark yel- 
lowish-brown. 

Specific gravity, 3.603 

Composition, dried at 212^ F. — 

Oxide of iron, - - 74.30 -» 62.03 per cent, of ii-on. 

Alumina, • - - - 1.48 

Brown oxide of manganese, - 1.68 

Phosphoric acid, - - - .18 

Salphnr, a tr^ce. 

Magnesia, - .36 

Alkalies, not estimated. 

Silica and insoluble silicates, - 9.96 

Combined water, ... 12.24 



100.18 

The air-dried ore lost 1.20 per tent, of maisiure at 212% F. 
A very good iron ore. 

CRUTENDEN fOUNTY. 

No. 25 — {See former report) — Coal. From SneecTs mineSy on Trade- 

water rivery Crittenden county y Ky. 

This coaly of which the proximate analysis is given on pages 275 
and 276 of the former report, has recently been submitted to ultimate 
analysis, with the following results, viz : 
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Compoiiiion, dried at SIS'" F.— 

Carbon, 78.600 

Hydrogen, - ... 6.833 

Sulphur, 1.040 

Ashes, 3.800 

Nitrogen, - . . . ^ ^ . * . . 1.344 

Oxygen and loss, . ^ 9.983 



% 



100.00G 



CUMBBBLAND COUNTY. 

No. 232 — Soil. Labeled "/SW/, bottom land, between the forks of 
Sulphur creek, Jacob Speers^ land, Cumberland county, KyP {Sub* 
carboniferous sandstone, or Knob FormaUon, immediately above, oner- 
lying the Devonian Black Slate.) 

Color of the dried soil very dark grey, nearly slate colored ; it con- 
tained some fragments of ferruginous sandstone, some of which were 
rounded at the angles. On careful washing with water, this soil left a 
considerable proportion of fine sand, and about 10. per cent, of coars- 
er sand, which would not pass through fine bolting cloth, which consist- 
ed of rounded particles of quartz and ferruginous sandstone. 

One thousand grains, digested in carbonated water, as previously 
described, gave up more than five grsdns of solid extract, of the fol- 
lowing composition, viz: 

Grains, 

Org<inic and volatile matters, - 1.6.30 

Alumina, oxides of iron and mangaaese, and trace of phospbateis, 1 63^ 

Carbonate of lime, .- i 638 

Carbonate of magnesia, ^..^,..^^ .3(3 

Sulphuric acid, .-----«---- .066 

Potash, .228 

Soda, .046 

Silica, - .080 

6.122 

The air-dried soil lost 2.40 per cent of moisture at 375^ F.; and 
and was found to Contain the following ingredients^ viz: 
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Organic and volaUle matters. 
Alumina, - - . . 
Oxide of iron, ... 
Carbonate of lime. 
Magnesia, . . . 

Brown oxide of manganese. 
Phosphoric acid. 
Sulphuric acid, . . . 
Chlorine, - - - - 
Potash, . . . - 
Soda, - - - - 

Band and insoluble silicates* 
Loss, . . . • 



6.770 

1.230 

8.140 

.336 

.438 

.076 

.127 

.734 

.006 

.220 

.029 

87.110 

.784 



100.000 

This soil is remarkable in the large proportion of soluble matter 
which it yields to water containing carbonic acid. It is of more than 
the aveiage fertility. 



DAVIESS COUNTY. 

No. 230 — Son,. Labded ^^Soily Daviess cownitfj Ky.; large growth 

of tobacco; native growth white oaky poplar^ hickory^ ^c; on the 

Owensboro* and Henderson road, Umlesfrom Green rivers {Coal 

measures J but the soil mostly from the overlying quaternary*) 

Color of the dried soil, brownish-grey. By carefully washing it 

with water this soil left about 74. per cent of fine sandy of a dirty 

buff color, of which 24. per cent, was as coarse as bar sand, composed 

cf rounded quartz grains, clear, yellow, and reddish. 

One thousand grains of the air-dried soil gave up, when digested in 
Carbonated water for a month, about three and a half grains of brown 
solid extracty dried at 212% which has the following composition, viz: 

OrainM. 

Organic and volatile matters, S«100 

Alamina, oxide of iron and phosphates, .480 

lime, with some oxide of manganese, .616 

Magnesia, j... .066 

Bttlpharic acid, .•^« .041 

Potash, ........... .067 

Soda, . .068 

Silica, ,*-......... .184 



3.692 
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The air-dried soil lost only 1«62 per cent of moisture at 365° F.; 
and dried at this temperatoie gave, by analysis, the following ingredi* 
ents^yiz: 

Organic and volatile matters, 3.350 

Alumina, i.0M 

Oxide of iron, . . * 2.148 

Brown oxide of manganese, « .126 

Carbonate of lime, --•• .176 

Magnesia, - .268 

Phospboric acid, ...--.... .088 
Salpburic acid, not estimated. 

Polasb, ...» .096 

Soda, . . . • * .063 

SUica, - 91.920 

100.239 

This soil, which contains so large a proportion of silictous matter, and 
but a moderate quantity of organic matters, potash and phosphoric add, 
supported a very luxuriant growth of tobacco, probably because so 
much of its nutritious ingredients are in the soluble condition; as is 
proved by the large relative proportion of soUd extract given by it on 
digestion in the water containing carbonic acid. This circumstance, 
however, while it increases its present fertility, will hasten the process 
of exhaustion, under the drain of large herbaceous crops carried off the 
ground, without any return being made to it in the form of manures. 

The rapidity with which the tobacco plant robs the soil of its rich- 
ness is explained by the fact, that about one-fourth of the weight of 
the dried plant is composed of the mineral matters essential to v^e- 
table growth, especially potash, lime, magnesia, soda, sulphuric acid, 
phosphoric acid, &c., as may be seen by reference to table 8, at the end 
of this report 

No. 189 — Coal. Labeled ^^Wolf Rill coal, Daviess county, Ky^ 

A remarkably pure looking coal; deep black and glossy; with some 
fibrous coal between the layers, but no appearanoe of pyrites or other 
impurities, except some incrustation of sulphate of lime in tlra joints. 
Heated over the spirit lamp it swelled up somewhat, but did not agglu- 
tinate. Specific gravity 1.275. 

This coal, the proximate analysis of which was given by Dr. Owen 
in his first v^ioirt^ pagi» 44, was sabmittBd to uUimate oigaoio analysis, 
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and an examination for its proportion of snlphor; the sammary of the 
analysis is as follows: 

Carbon, 77.891 

Hydrogen, 5.422 

Sulphur, .300 

Nitrogen, 1.821 

Oxygen and loss, 12.666 

Ashes, buff grey, • • -. 2.000 

100.000 

This coal has not yet been tried as to its relative yield of illumi- 
nating gas, or bituminous oils and paraRine, but its ultimate composi- 
tion is unfavorable to the production of rich gas, or much oily matter. 
Coals having less oxygen and nitrogen in their composition are better 
for illuminating gas; and a larger proportion of hydrogen than that 
exhibited in tiiis coal is found in those kinds which yield much oil on 
distillation. 

No. 502 — Coal. Labeled ^^Twenty-four inch coaly on the Triplett place^ 
four miles southreast of Owensboro\ Daviess countjfj Ky.^^ 

A glossy, pitch-black coal, pretty firm, and seemingly pretty free 
from pyrites; a little sulphate of lime in the joints; not much fibrous 
coal between the layers. Over the spirit-lamp it softens, swells up, and 
agglutinates; burns with a smoky flame, and leaves a bright cellular 
coke. Probably a coking coal. 

Specific gravity, - 1.328 

ProximaU Analysis. 

Moisture, .... 6.70) ^^^^ ^^^^^j^ matters, - 42.70 
Volatile combusUble matters, - 36.00) 

Carbon in the coke, - - 61.30) jjoderately light coke. - 67.30 

Ashes, (purpie*grey,} - 6.00) 

100.00 100.00 

The composition of the ashes is as follows: 

Bilica, 2.00 

Alumina and ojdde of iron, - ^ • - •> - - 3.18 

Lime, • - .27 

Magnesia, ,26 

Loss, .30 

6.00 
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UlHmaie Anatyiia, (dried at SIS^".) 

CarboD, 71.019 

Hydrogen^ 6.022 

Salphur, 2.090 

Oxygen, nitrogen, and loss, ...... 15.069 

Ashes, 6.800 



100.000 



EDMONSON COUNTY. 

No. 414 — ^LiMONiTB. Labeled ^Iran Ore^ from the NoUn Ore Banky 

JSdmansan county^ KyJ*^ 

CompoBed of hard, dark brown, layers enclosiDg softer, yellow, and 
brownish-yellow ore. Powder of a yellow color. 

Composition, dried at 212^ F. — 

Oxide of iron, - - . 60.90 -» 42.64 per cent, of Iron, 

Alumina, - - - - .65 

Brown oxide of manganese, - .76 

lime, a trace. 

Magnesia, .... 1.15 

Phosphoric acid, - - - .67 

Potash, - - - - .36 

Soda, .32 

Silica and insoluble silicates, - 23.68 

Combined water, - - 11.16 

Loss, .47 



100.00 

The air*dried ore lost 1.50 per cent of maUiure at 212^ F. 
A very good silicions limonite. 

No. 415 — ^Limonite. Labeled ^^Iron Ore^ in the shake above the coal, 

JVoKn Iron Works, Edmonson county, Ky^^ 

A dense, dark brown ore, of an irregular cellular structure; powder 
light yellowish-brown. 
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Composition, dried at tlt» F.— 

Oxide of iron, - . » 74,70 ■» 6t.Sl per cent of Ifom, 

Alumina, .... .45 

Brown oxide of manganese, - ,35 

Phosphoric acid, ... .55 

Magnesia, - • - - .15 

Lime, a trace. 

Silica and insoluble silicates, • 12.65 

Alkalies, not estimated. 

Combined water, . , . 11.19 



100.04 

The air-dried ore lost 0.80 per oent of moisture at 212^ F. 
Very nearly resembling the preceding, but oontaining a laigar per 
centage of oxide of iron, and less silica. 

No. 416 — Cakbonatk of Ibon. Labeled ^^ Carbonate of Irot^ in the 
shak above the sandstoney NoUn Iron WorkSf Edmnmon county^ 
Keniucky.^^ 
A dense, very fine-grained, dark grey ore; weathered surfaces red* 

dish-brown ; powder of a grey color. 

Specific gravity, - • 3.507 

Composition, dried at 21 2"" F.— 

Carbonate of iron. - - - "'jn • STiH per •«!. of J^«i. 
Oxide of iron, - - - 7.98) ^^ 

Carbonate of lime, - - 1.95 

Carbonate of magnesia, - 8.45 

Carbonate of manganese, - 1.83 
Alumina, .... ,95 

Phosphoric acid, - - • .36 

Solphoric acid, • - - .67 ■» .10 Sulphur . 

Potash, .57 

Soda, • . . • • .05 

Silex and insoluble silieatea» • 9.17 

Organic matter, moisture & loss, 2.89 

100.00 

The air-dried ore lost 0.50 percent of moisture at 21 2^ 



No. 419 — ^LxMONTTB. Labeled ^^Iron Ore, Mr. W. B. Morris^ stock 
farmy Edmonson county, Ky. {Above Jus coaL*^ 
A dull yellowish-brown earthy looking ore; portions of it ochreous, 
yellow; finable; adhering somewhat to the tongae; powder light yel- 
lowish^brown, becoming black when calcined in a covered crucible. 
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ComposUion, dried at 212° F. — 




Oxide of iron» ... 


62 ! 2 — 43.60 per cent of Iron. 


Alumina, .... 


245 


BrowD oxide of manganese, 


.05 


Lime, a irace. 




Mrtgnesia, .... 


.29 


Phosphoric acid, ... 


.43 


Sulphuric acid, ... 


.06 


Pota«h, .... 


.38 


Soda, - . . . . 


.42 


Silex and insoluble sih'catea. 


20.55 


Organic matter, water, and loss. 


13.25 



100.00 

The air-dried ore lost 2.70 per cent, of moisture at 21 2^ 
This ore contains orgaruc mailer ^ somewhat similar to that which ex- 
ists in soils, which causes it to become black when it is heated in a 
closed vessel. This oiganic matter can be dissolved out of the ore by 
alkaline solutions, but was found not to contain either Crenic or Ap(h 
crenie acids. The ore is a good rich mineral of a silicious character. 

No. 472 — ^Bitumen. {Mineral pitch.) Labeled ^^From the Tar 
Spring^ near the NoUn Iron Worksy Edmonson county, Ky^ 

A dull brownish black bitumen of the consistence of pitch, contain- 
ing involved sand, and portions of vegetable remains ; not elastic. 

When heated it melts, gives off combustible vapors, and leaves a 
cellular coke, burning with a smoky yellowish flame. It is soluble in 
ether, oil of turpentine, naptha, &c., but insoluble in watei^ and alco- 
hoi. Acted on by strong nitric acid, sulphuric acid, and caustic pot- 
ash solution. 

Proximate Analysis . 

Moisture, - " " * ^f I Total volatile mattew, - 53.00 
Volatile combustible matters, - 51.20) 

Carbon in the cok«. - - 13.70) ^^^ ^^^^^^ ^ . ^^^ 

Ashes and sand, . • . 33.30) 



100.00 100.00 

Doubtless contaming the ordinary ingredients of petroleum. 

SI 
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ESTILL COUNTY. 

No. 503 — CorrER Ore. Brovght from near Irvine^ Estill counlj/y -ffy., 

by 0. C. Winburn. 

Exterior of the lumps ochreous, brownish-yellow; interior partly of 
the snme cbaracter, and partly of a reddish-brown color, with diffused 
portions of yellow pyrites, and a light greenish substance, (carbonate 
of copper;) easily broken under the hammer; powder of a dirty olive 
color. 

Composition, dried at 212® F. — 

Copper, -..-- 21.13 

Sulphur, 9.28 

Peroxide of iron, -- 35.55 

Alumina, - - - -.- - - . - - .38 

Carbonate of lime, - - - - - - - - 14 05 

Magnesia, --- 1.68 

Silicious residue, - - - - - - - • 1957 

101. G4 

The locality of this mineral has not yet been visited by Dr. Owen. 
Should it be found in sufficient abundance, to warrant the erection of 
proper furnaces to smelt the ore, it is rich enough to prove a profitable 
ore. 

This IS believed to be the first instance of the discovery of copper 
ore in Kentucky. 

FAYETTE COUKTT. 

No. 504 — Soil. Labeled ^^Virgin soil from a Beech ricfge^ on Robert 
WichVffds farm, ttvo and a half miles from Lexipgiorty on the Rich" 
mond turnpike; mudi less productive than the neighboring blue lime- 
stone soil; Fayette county , Ky^ 

Color of the dried soil grey-buff. It contains irregular lumps of 
^oft iion ore, varying in color from nearly black to dark yellow. 

One thousand grains carefully washed with water lefl 489. gi; ins of 
pure sandy of which 1 1 8. grains would not pass through fine bolting- 
cloth, and, examined with the lens, was found to consist of rounded 
particles of ferruginous mineral, varying from yellowish-brown, to al- 
most black, mostly easily crushed in the fingers; ^th a few grains of 
milky quartz. 
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One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more th:in two and a half 
grains of dark hroivn cxlraJ^ of which more than one half was carbon- 
ate of lime. Its composition ^ dried at 212°, was as follows: 

Grains. 

Organic and volatile matters, -..---- O.GSO 

Alumina, oxide of iron, and phosphates, ..... .498 

Carbonate of lime, 1.618 

Magnesia, • .050 

Sulphuric acid, - .036 

Potash, .072 

Soda, .012 

Silica, .199 

Oxide of manganese and loss, • • .449 

3.620 

The air-dried soil lost 4.12 per cent, of moisture at 400^ F. 
Its composition^ thus dried^ is as follows: 

Organic and volatile matters, --....- 4.881 

Alumina, and oxides of iron and manganese, . . - . 10.3CG 

Caibimate of lime, .276 

Magnesia, -.-**---.-• .133 

Phosphoric acid, --.--.-.. .254 

Sulphuric acid, ...i- . .109 

Potash, --.-.-•.... .139 

Soda, .047 

Sand and insoluble silicates, 83.834 

IjOSS> • - •*• • • * • • • • .021 

100.000 

A comi arison between this and the richer blue limestone soil of Fa}'- 
ette county cm be made by turning to rages 27 G and 379 of the pre- 
ceding report; and its inferiority to that will be seen to depend ou its 
larger proportion of sand and silicious matters, and its smaller propor- 
tions of phosphoric acid and the alkalies^ ac well as of lime and magne- 
sia, alumina and oxide of iron. 

This soil, which in this rich region of country is called a poor soil, 
by comparison, would be considered quite a good soil in some parts of 
Kentucky.* 



*» 
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No. 505 — Saicious Rock. Labeled '^Bxuff silicious rockj underlyhg 
the beech ridge soilj Robert WickVffe^B farm^ two and a half miles 
from LexingtoUy cfti of Lexington and Big Sandy railroad^ near the 
Richmond turnpike^ Fayette county^ KyP 

A dull, fine-granular rock, of a dirty buflF color; adhering slightly 
to the tongue; quite friable; powder grey-buff. 

Camposiiion, dried at 212o F — 

Silica and fine Band, 87.83 

Alumina, oxides of iron and manganese, .... ^8.65 
Carbonate of lime, only a trace. 

Carbonate of magnesia, 1.40 

Phosphoric acid, ,25 

Sulphuric acid, -*»- .22 

Potash, ...-..-.-- .27 

Soda, .14 

Water and loss, 1.^4 

100.00 

This rock, ground-up, might make pretty good firebricks. 

No. 506 — Silicious Sraie, alternating toith the preceding bvff-cohred 
rock, in the cut of the Lexington and Big Sandy railroad^ through 
the beech ridge on Mr. Robt Wicklffe^s farm^ {same locality as the 
two preceding,) Fayette county^ Ky. 

A soft grey-buff c!ay shale, showing darker discolorations with 
oxides of iron and manganese; adheres strongly to the tongue; easily 
disintegrates into clay on exposure to the air; powder grey-buff color. 

Compon/ton, dried at 212^ — 

Sand and intsoluble silicates, - • - - - • • *83.45 

A lumina and oxide of iron and manganese, - • • • 10.25 

Carbonate of lime, 1.79 

Carbonate of magnesia, ....... 2.30 

Phosphoric acid, .--..•.. .50 

Sulphuric acid, •*•••.*•» .92 

Potash, ••.••.*••« .4|] 

Soda, .01 

Water and I089, .37 



100.00 



•The P3.45 grains of Miitf mni kuolubU tOieaim w«i« fonod, on anal jsU, to eontUt of 70 
grains of Mmt aiid (he tkuuua^ jfouoiytXlf mkmmMt wiib twobsftf oude o£ 'u%m$ 2uiie# mmI 
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These rocks, which form the sub-strnta of this reinarkMble beech 
ridge, in this limestone region, are very difTerent in composition from 
the prevailing rock stratum in Fayette county. 

The two varieties of the blue limestone, next to be described, are 
such as are geneially found in this vicinity underlying the soil. 

No. 507 — Limestone. Labeled ^Tipper sheUy layer^from Van AkirCs 
quarry J just below Lexington^ on the Elkhorn branchj Fayette county^ 
Ky^'* {Blue limestone, of Lower Silurian Formation.) 

A bluish-grey, coarse granular limestone, glimmering with small con- 
fused crystals of calcariuus spar, and containing many fossil remains, as 
of small Fncrinal stems, A try pa, Modiola, Leptsena, Orthis, Pleurotoma- 
ria, &c., &c. Weathered surfaces of a dirty-buff color; powder very 
light yeUowish-gi-ey. 

Specific gravity, ..-.--. 2.660 
Composition^ dried at 212« F. — 



CHrbonate of lime, 


• m 


92.73 


Carbonate of magnesia, 


m m 


.63 


Alumina, and oxides of 


iron and 




manganese, 


- 


2.42 


Pba<« photic acid. 


- 


.86 


Sulphuric acid, 


- 


.34 


Chlorine, 


- 


.06 


Potash, • 


- 


.23 


Soda, . • • 


• 


.28 


Siica and insoluble silicates, - 


2.18 


Loss, - - - 


- 


.28 



lOU.OO 

The air-dried rock lost 0.30 per cent of moisture at 212^ F. 

No. 508 — Limestone. Labeled ^^Limestone used for curb-stones, 4*c., 

^V., Van Akin*s quarry, Fayette county, KyP 

Underlying the preceding; in thicker layers, and of a darker color 
and finer giained than that; glimmering with calctrious spar, and con- 
taining the usual fossils of the Treabon limestone^ or blue limestone of 
the Lower Siluriajx Formation. 
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Specific gravity, 2.711 

CQfnpoait'wn, dried at 213® F. — 

CHibunatc of lime, - - . 77.03 -*■ 43.56 Lime, 

Carbunato of mngnesirt, - - 10.00 
Alumina, and oxides of iron and 

manganese, ... 3.23 

Phosphoric acid, - - - .70 

Sulphuric acid, - - - 3.12 
Chlorine, not estimated. 

Potash, .32 

Soda, - - - • - .15 

Silica and insoluble silicates, - 4.98 

100.13 

The air dried rock lost 0.20 per cent, of moishire, at 212° F. 

No. 509 — Sub-soil. Lahclcd ^'Rcd day^ xrnder the sttb-soU^ eastern 

part of Fayette county y Ky^ 

Dried earth of a dirty reddish brown color. 

One thousand grains, washed <!arefully with water, left 6G4 grains of 
rcditkh-hronn sandy of which 75 grains was too coarse to pass through 
the finest bolting cloth, and was composed of rounded particles of sofk 
iron ore, with a few ronndud qujrtzose grains. 

One thous:and grains of the air-dried soil, digested for two months 
in water containing caibonic acid, gave up more than four gmins of 
nearly white extract, dried at 212°, having the following composition: 

Grains. 

Organic and volatile matters, - • 0.360 

Alumina, oxides of iron and manganese, and phosphates, - - .018 

Carhonalcof lime, ...• 3.407 

Magnesia, ••-..-• ... .253 

Sulphuric acidf ••••••..•• .065 

PoLH^h, .038 

Soda, not e6limaU;d. 

Silica, .139 

4.360 

The air-dried sub-soil lost 7.30 per cent, of tnoisture^ at 400% dried 
at which tcmpemtore its composition wa^,: 



i 
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Orgiinic and volatile matters, 6 242 

Alumina, and oxides of iron and manganese, .... 19.206 

Carbonate of lime, • - - - 1.196 

Magnesia, --.--..--, .4'26 

Phosphoric acid, .434 

Sulphuric acid, --. -. .054 

Potash, .308 

Soda, .086 

S-ind and insoluble silicates, ....... 72 994 

Loss, ........... .054 

100.000 

No. 510 — SuB-?oTL. Labeled ^^Ferntginous claf/j under the suh-soilj at 
MegowaiCs quarry^ terminus of Hie B!g Sandg railroad at Lexhigton^ 
Fayette covntg, Ay." 

Dried sub-soil of a greyish-reddish-brown, containing irregular 
nodules of chert, partly decomposed and porous. 

Washed with water one thousand grains left 514 grains or reddish 
sand, of which IGO grains would not go through the finest bolting- 
cloth, and consisted mainly of rounded particles of sod dark colored 
iron ore, which could be crushed in the fingers; with a quartzose 
grains. 

One thousand grains of the air-dried sub-soil, digested for two 
months in water containing airbonic acid, gave up only a little more 
than one grain of olive-grey extract, dried at 212^; the composition of 
which was as follows : 

OraiPS, 

Organic and volatile matters, 0.280 

Alumina, oxides of iron and manganes;e, and phosphates, - - .249 

Carbonate of lime, .278 

Mngnesia, ...-.-.-.. .046 

Sulphuric acid, - .102 

Potash, .052 

Soda, .026 

Silica, .079 

1.112 

The air-dried sub-soil lost G.38 per cent, of moisture at 420° F.; 
dried at which temperature ita composition is as follows : 
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Orain$, 

Orir«nic and volatile matters, ....... 4.913 

Alumina and uxides of iron and manganese, .... 20.300 

Carbonate of lime, ---.---.-.- .||6 

Magnesia, -.-- ,054 

Pho>phoric acid, ---. .383 

Sulphuric acid, .082 

Potasb, .309 

Soda, .-- .159 

Sand and insoluble silicates, ....... 7^.874 

100.170 

In these two specimens of the red day, which extensively under- 
lies the upper sub-soil in the blue grass region^ we find considerable sim- 
ilarity of composition, especially in the proportions of phosphoric acid 
and alkalies, which are comparatively large. The alumina and oxide 
of iron, nearly in like qu mtity in these two Fayette county specimens, 
is much greater in that brought from Woo(iibrd county, near Ver- 
sailles, (which see;) and in them all the proportion of carbonate of 
lime is variable. In all of them, a portion of ^hat is stated as organ' 
ic and volaUle matters — representing the loss of weight observed on 
the complete calcination at a red heat, of the well dried soil — ^must be 
cousiilered only vcmbined water. 

Although containing as much as twenty per cent of ahitnfna and 
oxide of irony this red day of Fayette county allows water freely to 
pass through it, so that it does not prevent the drainage of tiie soil ; 
which is favored by the cavernous nature of the limestone beneath. 
Whether or not the red clay of Woodford county, which contains more 
than thirty-three per cent of these ingredients, causes the surface wa* 
ter to stagnite, the writer is not advised; but it is probable, from its 
appearance, that it does not act injuriously in this respect 

No. 511 — Limestone. Labeled '^Magfiesian Limestone^ upper layer five 
inches to a foot thick; not used for bwlding purposes; a bed in the 
Bird*s Eye Limeslone of the Lower Silurian Formation^ Grimei^ 
Quarry 9 Horse Shoe PohU^ Grimes* miUj about one and a quarter 
miles from the Richjiwnd turnpike near Kentucky river ^ Fayette coun* 
ty, Kentucky^ 



^ 
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A greylBh-bufi^ fine granular rock, pretty uniform in Btructure, ex- 
cept for some small cavities lined with light colored ochreous matter; 
no fossils or pyrites; adhering very slightly to the tongue. 

Speci6c gravity, ---.... 2.716 
Composition, dried at SIS'* F— 

Carbonate of lime, -.-....- 61.67 

Carbonate of magnesia, • - 29.33 

Alumina, and oxides of iron and manganese, - • • . 3.67 

Phosphoric acid, ........ .37 

Sulphuric acid, --------- .84 

Potash, -•--. .71 

Soda, .82 

Silez and insoluble silicates, - - - - - - 11.68 

Loss, 1.71 

100.00 

Theair-dvied rock lost 0.10 per cent, of moisture^ at 212® F, 



No. 512 — Limestone. Lahehd ^'Baildivg Sfone^ from Grimes* Quar- 

ry^ Fayette county^ Ky^^ 

Some of the layer immediately under the above described, about 
five feet thick; much used for building purposes. 

A light yellowish-grey, fine granular limestone, quite homogeneous 
in its structure, with no appearance of fossils or pyritous matter. Un- 
der the lens appears to be made up of pure crystalline grains, aggre- 
gated together without cement; powder neafiy white. 

Specific gravity, .-..--- 2.703 

Composition, dried at 212® F. — 

Carbonate of lime, - - . 66.64 sas 31.16 Lime, 

Carbonate of magnesia, - • 40.80 "« 19.68 Magnesia* 

Alumina, oxide of iron, dec, - .96 

Sulphuric acid, ... .02 
Potash, .36 

Soda, .22 

Silez and insoluble silicates, - 2.79 

100.69 

The air-dried rock lost 0.30 per cent of moisture^ at 212^ F. 



23 
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No. 513 — ^Limestone. Labeled ^^ Portion of one of the boundary stones 
of the city of Leodngton; originally from Grimes* quarry i locality 
as above; appearance much the same as thai of the preceding; adheres 
slightly to the tongue.^^ 

Specific gravity, 2.616 

Composition, dried at 212° F. — 

Carbonate of lime, 65.99 

Carbonate of naagnesia, 37.33 

Alumina, oxides of iron, &c., .72 

Phosphoric acid, --, .26 

Sulphuric acid, .33 

Potash, 2.36 

Soda, .26 

Silex and insoluble silicates, 3.38 

100.60 

The air-dried rock lost 0.10 per cent, of moisture^ at 212° F. 

The proportion o{ potash in the above specimen is remarkable. The 
portion analyzed had been broken from the old boundary stone, just 
at the surface of the soil, in order to exhibit the power of this stone 
to resist the decomposing atmospheric influences, under the most un- . 
iavorable circumstances; whether the prolonged contact of the rock 
with the soil had made any change in its proportion of potash, by in- 
terpenetration, or whether there was an error in the determination, 
would be a subject for further investigation. 

This building stone, which has recently been selected by the build- 
ing committee of the Kentucky Clay Monument Association, for the 
material of their proposed monument, commends itself, in many re- 
spects, as one of the best materials which could be chosen for their 
purposes. 

Its homogeneous structure and purity of composition; its consid- 
erable proportion of magnesia, with the absence of fossils, pyrites, or 
flinty matter; are all favorable to great durability and facility of 
shaping it with the chissel; and its light warm-grey color is more 
pleasant to the eyes of most persons than the pure white pf statuary 
marble. 

In the city of Lexington the door-steps of some of the oldest 
houses, made of this rock, exhibit very little sign of disintegration; 
and, according to the experience of architects in general, a pure hom- 
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ogeneous, magnesian limestone may be classed amongst the most du- 
rable of building rocks. 

It was of thiij rock that the block was selected which was sent by 
the state of Kentucky to the Washington monument, at the capital of 
the United States. 

It will be seen by comparison that the composition of this stone 
is remarkably similar to that of the Dolomitic limestones of this and 
other countries. 

No. 556 — ^Mineral Water. Water from the bored well oti the Lunatic 

Asylum^ Lexington^ Ky. 

The water of the large spring, formerly used at this extensive e^^ 
tablishment, having become contaminated by the leakage of some of 
the large sewers, an attempt was made to procure a supply of water by 
boring; and, afler penetrating one hundred and six feet, of which 
eighty-six feet were through the solid blue limestone rock, abundance 
of water was obtained. It was found to be a weak saline sulphur wa- 
ter, containing sulphuretted hydrogen and carbonic acid gaseSy and left, 
on evaporation to dryness at the temperature of 212^, about one grain 
and six-tenths of a grain from the one thousand grains of water, or 
more than eleven grains of saline matter to the pint. 

This saline matter was found to consist of 

Carbonate of lime; 

Carbonate of magnesia; 

Carbonate of iron, a trace; 

Chloride of sodium, (common salt,) considerable proportion; 

Sulphate of lime; 

Sulphate of magnesia; 

Silica and probably sulphates of soda and potash, with traces of 
iodine and bromine-'— one or both. 

A full qumditative analysis not having been made, as yet, the pres- 
ence of these minuter ingredients cannot be positively asserted. 

This fine well has proved a great boon to this public establishment. 
It is employed for all the domestic purposes — ^for washing, drinkingj; 
cooking, &c., and since its use the medical superintendent, Prof. W. 
0. Chipley, thinks the general health of the inmates has been improv- 
ed: in particular, endemic diarrhea, which was formerly a very frequent 
Bdoarge, has been almost entirely removed. The first inflaenoe on the 
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bowels, resulting from its free use, was somewhat constringent, follow- 
ed by some relaxation, after which their action became natural ; it is 
observed to habitually increase the action of the kidneys. 

« 

FRANKLIN COUNTT. 

No. 514 — Limestone. Labeled ^^nydrauUc^ limestone, mam Benson, 

near BrIghCs nuU, Franklin county, Ky^ 

A pretty dense, grey, fine gmnular rock; generally dull, but glim- 
mering in spots with particles of cilcarious spar; powder light bluish- 
grey. 

Speci6c gravitj, - - 2.699 

Composuion, dried at 212^ F.— 

Lime, ....»,••*- 60.19 

Mft^nesiH, •-..- .66 

Alumina and oxide of iron» ...... ] 24 

Carbonic acid, .-.---... 40.15 

Phosphoric acid, ... ---..- .44 

Sulphuric acid, --.---.-• .68 

Potash, .23 

Soda, .29 

Silez and insoluble silicates, 6.94 

100.82 

The air-dried rock lost 0.30 per cent of moisture, at 212^ F. 
This limestone does not contain enough silica, alumina, &c., to con- 
stitute it a good water-lime. 

No. 515 — ^Limestone. Labeled ^^Near Bridgeport, FranJdin county, 

KyP 

A fine grained dark bluish-grey rock. Weathered surfaces brownish- 
buff; no fossils, except what might be the east of a small/ucatV body, and 
certain other similar appearances of small stems traversing the rock, 
and of a dirty-buff color, very apparent on the generally dark-grey 
surface; powder light grey. 

fipecific gravity, . • ^ • • • • t.700 

OmjiositUtn, dried at 212"^ J.-^ 

Carbonate of lime, ^•^•^•^m 76.76 

CarbonatQ of magnesia, •^^••«. ,\q 

Alumina, oxides of iron, &&., •••••• 2.25 

Phosphoric acid, -•-••••-«• ,00 
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Potash, .48 

Soda, .44 

Silez and insoluble silicates, • • - - - - 18.86 

Loss, .09 



100.00 



The air-dried rock lost 0.20 per cent, of moisture^ at 212° F. 

The proportion of silex in this limestone is sufficient to constitute 
it a water-lime, provided it is in such a state of aggregation as to unite 
rtadily with the lime, which can be ascertained by a practical trial. 

No. 5 1 6 — Limestone. Labeled ^'Encrinital I'mestonefrom near Bridge" 

porty Franklin county^ Ky.^^ 

On the recent fraotiire this rock appears to be m ide up of coarse 
co!)fuse<l crystalline grains of calcarious spar, colored dark grey and 
br()wni>h by ferruginous admixture; but on the weathered surlaces, 
which are of a dirty buff color, innumerable joints and portions of 
small encriiial stems appear. 

Composition, dried at 212" F.— 
Carbonate of lime, - 
Carbonate of magnesia, - 
Alumina, oxide of iron, dec. 
Phosphoric acid, 
Sulphuric acid, 
Potash, - , - 

Soda, .... 
Silica and insoluble silicates. 



92 65 mm 61.99 per cent, of Lime. 
1.64 
1.19 

.09 
1.27 

.30 

.13 
3.68 



iOO.85 

The air-dried rock lost 0.20 per cent of ^noisiurej at 212^ F. 

No. 517 — Soil. Labeled ^^ Virgin upland soil, from the waters of 
Benson creeky near HardinsviUey Franklin county ^ Ky.^ farm of 
John J. JuUan*^ 

Color of the diied soil dark, dirty buff-grey. 

One thousand grains washed with water lefl 677 grains oH fine sand, 
of which about 90. grains was too coarse to pass through the finest 
bolting cloth ; tbia consisted muinly of rounded paxticled of soft iron 
ore^ with a few quartzose grains. 

This soil was found to be mixed with fragments of charcoal^ which 
incgeafied ita apparent amount of organic and volaUle maiters. 
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One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than three grains and 
a half of dark braum extrad^ dried at 212°, which was composed of 

Grains. 

Organic and Tolatile matters, 1.430 

Alnmina, oxides of iron and manganeae, and phosphates, • - .758 

Carbonate of lime, .917 

Magnesia, .056 

Sulphuric acid, ,037 

Potash, .096 

Soda, .047 

Silica, .339 

3.680 

Dried at 400° the air-dried soil lost 5.18 per cent of moisture; 
dried at which temperature its composition was found to be as follows : 

Organic and volatile matters, - 9.133 

Alumina, and oxide of iron and manganese, • - - - 8.100 

Carbonate of lime, .316 

Carbonate of magnesia, .617 

Phosphoric acid, .-• ^243 

Sulphuric acid, ,063 

Potash, .173 

Soda, .049 

Sand and insoluble silicates, 80.754 

Loss, .647 

100.000 

No. 5 1 8— Soil. Labded ^^Same kind of sail cmd growth as the preceding; 
has been twelve years in cuUivaiiony in corn and oats iMefly. Waters 
of Benson creek, near Hardinsville, farm of John J. Juiian, Frank- 
lin county^ KyP 

Dried soil a little lighter colored than the preceding. 

One thousand grains washed with water left 705 grains of fine grey- 
ish sand of which only about 30 grains was too coarse to pass through 
fine bolting cloth; consisting mainly of rounded and angular firagments 
of ferruginous and quartzose minerals. 

One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave np more than two grains and 
a half of yeUowish-brown eztraot, dried at 212% of the following com* 
position: 
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Organic and rolatile matters, 0.670 

Alumina, oxide of iron, and phosphates, .277 

Brown oxide of manganese, .338 

Carbonate of lime, .867 

Magnesia, .100 

Sulphuric acid, .296 

Potash, .060 

Soda, .031 

Silica, .119 

2.637 

Dried at 370^ this soil lost 1.38 per cent of moisture^ and its com- 
position was found to be as follows: 

Organic and volatile matters, 3.790 

Alumina and oxides of iron and manganese, .... 4.689 

Carbonate of lime, .196 

Magnesia, - .066 

Phosphoric acid, .161 

Sulphuric acid, .064 

Potash, .136 

Soda, - - .026 

Sand and insoluble silicates, 90.734 

Loss, .269 

100.000 

The proportions of all the essential elements of this soil are smaller 
than in liie preceding virgin soil of the same locality. 

No. 518 {A) — Soil. Same kind of soil and growth as the preceding; 
from a field thai has been from forty to fifty years in ctUtivaiion; tea- 
ters of Benson^ Franklin county y near HardinsviUe^ farm of Mr. 
John J. JvMan. 

Dried soil of a grey-buflf color. 

One thousand grains of the air-dried soil, washed carefully with 
water, lefl 720 grains oi fine sandy of which 21.70 grains would not 
pass through fine bolting-cloth. This latter portion consisted, princi- 
pally, of small rounded ferruginous particles. 

One thousand grains of the airrdried soil, digested in liie usual man- 
ner, for a month, in water containing carbonic acid, gave up more 
than two and a third grains of brownish extiact, dried at 212^ which 
exhibited the following composition, viz : 
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Grains, 

OrgAnic and ▼olalile matters, ...---. 0.470 

Alum'ma, oxides of iron and manganese, and phosphates, - - .287 

Carbonate of lime, - - - .913 

Magnesia, ----------- .091 

Sulphuric acid, ..-.- ,08I 

Potash, .086 

Soda, .017 

Silica, .200 

Loss, .222 

2.366 

Dried at the temperature of 400° the air-dried soil lost 2,525 per 
cent, of moisture. Its composition^ thus dried, is as follows : 

Organic and volatile matters, - - - 4.206 

Alumina, 2.120 

Oxideof iron, 2.915 

Carbonate of lime, .173 

Magnesia, .233 

Brown oxide of manganese, - .004 

Sulphuric acid, .043 

Phosphoric acid, .---..-.. .128 

Potash, .130 

Soda. .061 

Sand and insoluble silicates, 90.170 

1.173 

By comparison with the preceding soil, it will be seen that the soil 
of this field, which has been from forty to fifty years in cultivation, 
contains a smaller relative proportion of phosphoric and sulphuric acids, 
of potash, and of carbonate of lime, than the virgin soil, or the soil 
from the field which has been but twelve years in cultivation ; and that 
it yielded a smaller quantity of nutritious extract to the carbonated 
water than those soils. 

No. 518 {E) — Soil. Ldbded ^^Sub-soil from a field on John J. 
Jidian^s farntj waters of Benson^ Franklin county ^ KyP 

Dried soil of a dark grey-buff color. 

One thousand grains of this sub-soil gave, on washing with water, 
630.7 grains of fine sand, of which all but 18 grains passed through 
fine bolting-cloth. This latter portion consisted of round particles^ of 
a ferruginous mineral, with a few qnartsoae giaina* 
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One thousand grains of the air-dried soil, digested for a month in 
the carbonated water, gave up less than a grain of nearly white ex- 
tract^ dried at 212^, composed as follows, viz: 

Grain. 

Orgmiie and volatile matters, - - - . . - • 0.217 

Alumina, oxides of iron and mapganese, and phosphates, - - .063 

Carbonate of lime, *- .181 

Magnesia, --. .030 

Salphuric acid, -.--.----- .034 

Potabh, .048 

Soda, .038 

Silica, ^ .800 

Loss, .006 

0.830 

The air-dried soil lost 3.30 per cent, of moisture at 400^. Its com« 
position is as folio ws: 

Organlc and volatile matters, 3.179 

Alumina, ----• 4.470 

Oxide of iron, 4.8?6 

Carbonate of lime, .082 

Magnesia, .312 

Brown oxide of manganese, .005 

Sulphuric acid, .033 

Phosphoric acid, .148 

Potash, .282 

Soda, .002 

Sand and insoluble silicates, 86.300 

Loss, .., .282 

100.000 

GREENUP county- 
No. 307 — LiMONiTE. ^^Hydrated oxide qf iranj in the form of pot ore^ 
associcUed with the limestone ore, BeUefonte Furnace, Oreenup county, 
Kentuckff.^^ 

A concretionary mass of limonite, with a large irregular cavity 
lined with an almost black layer; exterior surface, and between the 
layers, soil itnd brown; powder brownish-yellow } when calcined, of a 
handsome spanish^biown color. 

98 
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Composition, dried at 212^ F.— 

Oxide of iron, - • - 80.30 >« 66.23 per eent. of Jr<m. 

Alumina, not estimated, 

Brown oxide of manganese, - .35 

Magnesia, .... .40 

Potash, - - - - .34 

Soda, .01 

Phosphoric acid, - • - .60 

Silica and insoluble silicates, - 6.66 

Combined wattsr, - - - 12.12 

100.67 

The air-dried ore lost 1.00 per cent of moisture at 212° F. 

A pure limoniiey contaiDing only traces of lime and aluminoj and 
not sufficient silicious matter to form cinder enough in the furnace to 
protect the reduced iron from the action of the oxygen of the blast 
It can be smelted successfully by admixture with poorer ores and lime- 
stone. 

No. 481 — Limestone. Labeled ^^Limestone used as a fiux at the Buf^ 
falo Furnace; Ues near the level of the Clay creek branch of Little 
Sandy river^ Greenup county, Ky!^ 

A compact, fine granular, greenish-grey limestone; uniform in tex- 
tore and appearance. 

Specific gravity, 2.691 

Compoiilioti^ dried at 212^ F. — 

Carbonate of lime, ..-r---- 7S90 

Carbonate of magnesia, 2.08 

Alumina and oxide of iroi^, 1.19 

Phosphoric acid, .46 

Potash, .27 1 

Soda, .05 

Silez and insoluble silicates, 21.67 

Loss, -^f. ----..•. ,33 

100.00 

The air-dried rock lost 0.20 per cent of moisture at 212^ F. 

No. 482 — Cabbonate of Iron. Labeled ^Centre part of the Kidney 
OrCf which Ues over the main block ore, taps of hiUs, with impure 
(bastard) limestone under it, Biiffdh Furnace, Greenup county, 
Kentucky.^* 
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27) 

{- >M 40.70 per cent, of Iron, 

.16) 



Portion of a nodular mass; dull, fine-grained; of which the exte- 
rior portion is of a dark brown color, separating in concentric layers; 
the central part is of a dark grey color, passing, on its exterior, into 
the yellowish and brown layers, which make up the outside of the 
mass. (The analysis of the exterior portion was given in the previ- 
ous report) Powder of the interior grey part of a yellowish-grey 
color. 

Composition, dried at 212° F.— 

Carbonate of iron, • • - 70 
Oxide of iron, - - -10 

Alumina, - • - • .15 

Phosphoric acid, • - - .73 

Carbonate of lime, - - - 2.46 

Carbonate of magnesia, - - 6.62 

Carbonate of manganese, - 1 .46 

Potash, .40 

Soda, .09 

Stiex and insoluble silicates, - 8.16 

Loss, .62 

100.00 

The air-dried ore lost 0.50 per cent of moisture^ at 212^ 

No. 474 — ^LiMONHE. Labeled ^^Clay Iron Stone j Giger*s Hilly Cat" 

ktlsburgy Greenup county^ Ky^ 

Portion of a concretionary mass, irregular in form, with a cavity in 
the interior, and some concentric layers around it; compact; adhering 
slightly to the tongue; of a dirty reddish-brown color; powder brown- 
ish-ochreous. 

CimposUion, dried at 212'* F.— 
Oxide of iron. 
Alumina, . - . 
Carbonate of lime. 
Magnesia, . . - 
Potash, - . . • 
Soda, .... 
Silez and insoluble silicates. 
Combined water, 
PbO(«phoric acid and loss. 



68.30 >M 47.83 per cent, of Iron. 

3 66 

.28 

2.64 

.27 

.22 

12.28 

12.09 

.27 



100.00 



The air-dzied oxe lost 1.60 per cent of maidure^ at 212^. 
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No. 475 — Tmpuhe Carbonaib of Iron. Labeled ^^Fernignaus Ume- 
slone under the Imestone orcj Greenup county^ Ky. (How much 
iron and lime'^y^ 

A fine gmnular rock, of a dull aspect; containing small spangles of 
mica; not adhering to the tongue. Interior of a dark olive-grey col- 
or; exterior, to the depth of more than half an inch, dull reddish- 
brown, shading into dirty yellowish-brown on the outside suiface; 
powder (of an average portion,) of a grey-buff color. 

Specific gravity, - - - - - - -3.165 

Composition, dried at SIS'* F.— 



CHrbonate of iron, - 
Oxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, ... 
Phosphoric acid, 
Potash, . - - . 
Soda, .... 
Silex and insoluble silicates. 
Organic matters and loss^ 



28.01 



1442 

29.37 

6.67 

.18 

1.38 

.29 

.42 

.33 

19.98 

.06 



I iM 23.62 per cent, of Irai^ 



100.00 

The air-dried rock lost 0.60 percent of moisthre at 212^ F. 

Although this mineral contains rather too small a proportion of iron 
to be considered a good ore of that metal^ it yet will answer a profitable 
purpose when it is mixed, in proper proportion, with some of those 
limonites of Greenup county which are refractory in the furnace, in 
consequence of their very lai^e per centage of oxide of iron. The 
considerable proportion of lime and m'^gnesia, contained in this rock, 
renders it an appropriate fluxing material for those very rich iron ores 
which are of ft silioious character* 

^o^ 476— LiMONniB. Labeled ^lAmeBtme ore^ aver the Umutone^ 

Pennsybania Furnace^ Greenup county^ Ky^'^ 

Exterior of the ore of a dirty yellowish-grey color. On one edge 
the fracture presented a compact layer of dark brown limonite, which 
gradually passes into a gmnular mass, composed of small brownish-red 
gndns, cemented by » whitish and yellowish matter, of which mixture 
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the ore is principally composed, giving it a fine oolitic ai^arance; 
powder light brownish-red. 



Composition, dried at 212® F. — 






Oxide of iron. 




72.80 — 60.98 per cent, of Iron, 


Alumina, ... 




2.17 


BrowD oxide of manganefle, 




.46 


Carbonate of lioiei 




.18 


Magnesia, . . • 




1.19 


Potash, 




.48 


Soda, .... 




.02 


Silez and insoluble silieatest 




10.67 


Combined water, * 




11.20 


Loss, .... 




.94 



100.00 

The air-dried ore lost 2.70 per cent, of moisture at 212^ R 

No. 316 — LiMONTTE. Labeled ^^Kidney are^ above the block ore and 
under the main Umestoncy Pennsylvania Fumact, Greenup county^ 
Kyr 

A dark, parplish-brown, limonite; compact; adhering slightly to 
the tongue; containing minute spangles of mica; some of the fissures 
coated with glimmering dark coloored, minute crystals; powder of a 
spanish-brown color. 



Composition, dried at 212'' F.-^ 




Oxide of iron. 


. 76 90 — 63.86 per cent, of htm. 


Alumina, . . • , 


1.21 


Brown oxide of manganese. 


.26 


Phosphoric acid. 


.64 


Magnesia, . . . . 


.28 


Potash, - - - • . 


.23 


Soda, . . . . . 


.16 


Silex and insoluble silicates. 


' 11.77 


Oombined water. 


. 9.09 



100.63 

The air-dried ore lost 0.50 per cent of moisture at 212^ F. 

No. 3 1 7 — LiMONim Labeled ^^Block ore^ below the hearthstone^ woer* 
age seven to eight incheSj Pennsylvania Furnace^ Greenup coun/yy 
Ky:' 
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A dense, compact, limonite of a dark purple-brown color; preBenfc- 
ing some cavities lined with ochreous ore; adhering slightly to the 
tongue ; powder of a brownish-red color. 

Specific gravity, 8.492 

ComposUum, dried at 212 F.-*- 

Oxide of iron, - - - 68.20 — 47.76 per cent, of Jrtm. 

Alumina, ... - 2.98 
Brown oxide of manganese^ - .25 
Phosphoric acid, - - - .99 

Lime, a trace. 

Magnesia, .... 1,02 

Silex and insoluble silicates, - 17.17 

Combiued water, - - - 8.67 

Alkalies, not estimated, is loss, .82 

100.00 

The air-dried ore lost 2.20 per cent of moisture, at 212*^ F. 

No. 318 — ^Limonite. Labded '^Limestone ore, incrusied with ochreous 
oxide of iron, Pennsylvania Furnace, Greenup county^ KyP 
A friable and porous ore, composed of irregular portions of dark 
brown haematite, imbedded in yellowish, (ochreous) soft matter, of dif- 
ferent shades of color; powder brownish-yellow. 

Corhpositiotit dried at 212® F. — 

Oxide of iron, - - - 61.10 — 42.78 per cent of /roii. 

Alumina, - - • - .86 . 

Carbonate of lime, - - - .46 

Magnesia, - • • •1.09 

Brown oxide of manganese, - .96 

Phosphoric acid, a trace. 

Potash, . - • • • -38 

Soda, -10 

8ilica and insoluble silicates, - 23 86 

Combined water, - - - 11.67 

100.44 

The air*dried ore lost 150 per cent of moisture, Hi 212® F. 

No. 477 — ^LiMESiONE. Labeled ^^ Limestone, under the limestone ore^ 
used as ajlux, Pennsylvania Furnace, Greenup county, KyP 

A dark gicy^ fine grained, compact limestone. 
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dmposUion, dried at SIS'* F.— 

Carbonate of lime, 9147 

Carbonate of magnesia, 2.76 

Oxide of iron, - - . - l .82 

Brown oxide of manganese, .06 

Alumina, - »-- .43 

Potabh, .13 

Soda, .10 

8ilex and insoluble silicates, S.38 

100.18 

The air-dried rock lost 0.50 per cent, of moisture^ at 212^ F. 

No. 478— LiMONiTB. Labeled ^^Lower kidney ore^ over the one foot 
sandstone^ Raccoon ore banks, Greenvp county, Ky^^ 

A dense dark-colored ore ; reddish and purplish brown ; with irreg- 
ular cavities, and portions of soft yellowish and red ocbreous mineral. 

Specific gravity, ------- 3.083 

Composition, dried at 212^ F. — 

Oxide of iron, ... 68.30 >m 40.82 per cent, of Jrom. 

Alumina, .... 1.06 

Brown oj^ide of manganese, - .66 

Ph|^horic acid, ... 1.26 
Carbonate of lime, - - .16 
Uagnjesia, .... .77 

Potash, .... .40 

Soda, . • - • - ,08 

Silex and insoluble silicates, • 29.77 

Combined water, ... 8.31 

100.73 

The air-dried ore lost 1.30 per cent of maisturcy at 212 F. 

No. 289 — ^LiMONTfE. Labeled ^^Lower six inch black ore. Raccoon Fur* 

naee, Greenup county, KyP 

A dull looking mineral, in irregular hard layers of a dark brown 
color, coated and separated by soft dirty ochreous ore; powder dull 
yellow ochre color. 
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Composition, dried at 212^ F. — 
Oxide of iron. 
Alumina, ... 
Brown oxide of manganese 
Phosphurio acid, a trace. 
Magnesia, ... 
Potash, ... - 
Soda, .... 
Siltx and insoluble silicates. 
Combined water. 
Loss, .... 



24.70 -« 17.29 per cent, of Iron. 
3.76 
.06 

.67 
.32 
.01 
64.42 
6.66 
.42 



100.00 

The air-dried mineral lost 1.20 per cent of moisture^ at 212^ F. 
Rather too poor in iron to be valuable, except for mixture with very 
rich calcarious ores, to produce cinder. 

No. 309 — LiMONFTE. Labeled '^Main Kidney Ore^ above the lime' 
stone ore^ Greenup Furnacej Greenup counit/f Ky^'^ 
A dull looking ore; dirty ochreous on the exterior; dull reddish 
and yellowish-brown in the interior; apparently a portion of a nodular 
mass; scarcely adhering to the tongue; powder dirty ochreous. 

8peci6c gravity, - 2.770 

Composition, dried at 212'' F.— 

Oxide of iron, • - • 41.40 -^ 28.99 per cent, of Iron, 

Alumina, .... 3.36 

Brown oxide of manganese, - .76 

Phosphoric acid, . . - .64 ^ 

Carbonate of lime, - - - 1.16 

Magnesia, ... - 1.60 

Potash, - - - - .23 

Soda, .01 

Silica and insoluble silicates, - 41.47 

Combined water, ... 10.64 

100.96 

The air-dried ore lost 2.30 per cent, of moisture^ at 212^ 
Rather a poor ore, containing a large proportion of silex, which 
may be made profitable in judicious mixture with other ores. 
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No. 479 — Cabbonatb op Iron. Labeled ^'Carbonate of Irony lowest 
bedy middle party Greenup Furnacey Greenup county, Ky^ 

Exterior olive-yellow; friable; soiling the fingers; interior dull 
dark grey, of fine granular, dense structure; powder light grey. 

Specific gravity, 3.497 

Campo^Uion, dried at 212° F. — 

I 37.46 per cent, of Iron. 



Carbonate of iron, • 


- 67.84; 


Oxide of iron, 


- 5.89: 


Carbonate of lime, - 


. 3.26 


Carbonate of magnesia, - 


- 4.88 


Carbonate of manganese, 


. 1.97 


Alumina, ... 


- 1.45 


Phosphoric acid, 


.60 


Potash, .... 


.50 


Soda, . . . - 


.09 


Silex and insoluble silicates. 


- 13.78 



100.25 

The air-dried ore lost 0.60 per cent of moisture at Sl2^ F. 
A valuable ore, which contains within itself nearly enough, or per- 
haps quite enough, fluxing materials to form its own cinder. 

No. 312^-Caebonate of Iron. Labeled ^* Carbonate of Iron, lowest 
ore obtained at Greenup ore bankSy Greenup county y Ky^^ 

A dull, dark brown, fine granular mineral, with a few minute scales 
of mica; exterior dirty ochreous; powder dirty orange-brown. 

ComposiHon, dried at 212o F.-* 

37.10 iron. 



Carbonate of iron, ^ 


. 56.92 


Oxide of iron. 


- 14.14 


Carbonate of lime, - 


- 1.25 


Carbonate of magnesia, - 


- 5.28 


Carbonate of manganese. 


. 2.04 


Alumina, . r r 


- 1.05 


Phosphoric acid. 


.99 


Potash, - - . - 


.61 


Soda, - - . - 


.01 


Organic matters. 


.80 


Silex and insoluble silicates. 


. 16.15 


Water and loss. 


.76 



100.00 

The air-dried ore lost 0.50 per cent of moisture at 212^ F. 
This 096 nearly resembles the preceding in composition. 

24 
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No. 311 — Carbonate of Iron. Labeled ^^Carbonate of Irauy btoeit 
bed of ore, lower part of the bed, Greenup Furnace, Greenup 

count!/, K^y 

A dark-grey, fine granular ore; powder yellowish-gtey- 

Camposition, dried at SIS'* F.— 

Carbonate of iron, - - - 60.49) 3^^^ ^^ ^^^^ ^j j^^ 

Oxide of iron, ... 5 25) 

Carbonate of lime, - - * 3.1o 

Carbonate of magnesia, - • 6.62 

Carbonate of manganese, - .83 

Alumina, • - - - .41 

Phosphoric acid, a trace. 

PoUsh, - - . - .34 

Soda. .29 

Silex and insoluble silicates, • 21.82 

Water and loss, - - - .90 



100.00 

The air-dried ore lost 0.40 per cent of moisture, at 212^. 
Rather less rich than the two preceding ores, but yet a valuable ore 
of the same general character. 

No. 330 — Iron Furnace Slag. Labeled ^^Pea-green cinder, Buena 

Vista Furnace, Greenup county, Eff.*^ 
A greyish-green, blebby cinder, containing small nodules of cast 
iron, with iron rust on the weathered surfaces. Before the blow-pipe 
it melts, without intumescence, into a clear light bottle-green glass. 

CampoiUum — 

Silica, 68.00 

Alumina, - - 20.60 

Lime, 12.06 

Magnesia, - • - 2.19 

Protoxide of iron, - - - 3.61 

Protoxide of manganese, - 1.21 

Potash, .... 2.12 

Soda, .55 



Containing of 


oxygen, 


28.884 




9.682 






3.664 






.876 






.778 






.272 






.349 






.140 






16.661 : 


28.884 


is as 


1 : 


1.78 



100.14 
The oxygen in the bases to that in the silica is as 

Contains a little more silica, and a little less lime and magnesia, than 
slag No. 47, from the same furnace, (see former report, page 290.) 
This contains, also, more protoxide of iron aDcl manganese. From 
the involved little nodules of iron it is inferred thfit this was of jath* 
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er more pasty consistence than that. In this, as well as in No. 47, 
the bases, especially the alumina, are a little in excess of the propor- 
tion to produce the most fusible cinder. 

No. 293 — ^LiMONrm Labeled ^^Kidmy ore, mth stdphaie of Ume^ 
Birk ore lank, overlaid hy sandstone, Laurel Furnace, Greenup 
county, KyP 

A dense, dark colored limonite, with many fissures coated with suU 
plate of lime; powder of a dull spanish-brown color. 

Specific gravity, 3.026 

Composition^ dried at 212® F.— 

Oxide of iron, . . « 77.50 -mi 54.25 per cent, of IroUk 

Alumina, - - - • 1.2S 

Brown oxide of manganese, * 1.03 

Phosphoric acid, • • • .40 

Lime, ••-••- .76 

Magnesia, . . . « .79 

Sulphuric acid, «» . • 1,56 ^m SS Sulphut^ 

Potash, - - - • .20 

Soda, 14 

Silica and insoluble silicates, - T.77 

Combined water, - *• - 9.62 



101.00 

The air-dried ore lost 3 40 per cent of moisture, at 2 1 2^ 
The gypsum and sulphate of lime contaiued in the fissures of this 
ore is very likely to Contaminate the product with sulphur, to a great- 
er or less degree. 

No. 433 — ^Limestone. Labeled ^^Limestone used as a flux at Laurel 
Furnace, from Tygerts creek, Greenup oounty, Ky.^^ 

A compact, light grey limestone; sparkling with small cr3'stal8 of 
oalcarious spar. 

Specific gravity, 2.699 

Composition, dried at 212® F.<'— 

Carbonate of lime, • - . 97.90 -■ 64.93 per cent, of lAmin 

Carbonate of magnesia, r - .74 
Alumina, oxide of iron ,and 

phosphates, « • . .53 

Potash, .28 

Soda, .08 

SUez and iMohiUe silioates* * 1 .27 

100.60 
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The air- dried rock lost 0.30 per cent of moisiurej at 212® F. 

No. 432 — Ferruginoos Limestone. Labeled ''Ferruginom Limestone^ 
under the limestone ore^ near the tops of the fuUsy waters of Old-town 
creek, Laurel Furnace, Greenup county, Ky.^^ 

A dark grey, fine granular rock; portions dull brownish and green- 
ish; exterior surface ochreous; not adhering to the tongue; powder 
of a light grey color. 

Specific gravity, • - 2.731 

Composition, dried at 212® F. — 

Carbonate of iron, - - 22. 1 6 
Oxide of iron, • . - 

Carbonate of lime, - * - 60.33 

Carbonate of magnesia, • • 1.83 

Carbonate of manganese, <* .47 

Alumina, . - - . .77 

Phosphoric acid, - - . .77 

Sulphur, • ... .26 

Potash, - - . . - .38 

Soda, .20 

Silex and insoluble silicates, - 21.43 



^- ' *l _ 11.82 per cent, of Iron. 
1.49) ^ 



100.12 

The air-dried rockiest 0.30 per cent, of moisture, at 212° 
If it were not for the phogphoric acid and the sulphur present in this 
limestone, it might adyantageously replace the preceding limestone as 
a flux in the high furnace. It is more fusible and coutalus a consider- 
able per centage of iron. 

No. 294 — Mixed Carbonate and Oxide of Iron. Labeled "Baker 
Bank Kidney Ore, near top of hills, Old-town creek, Laurel Furnace^ 
Greenup county, Ky^ 

Nodule in the interior of the mass dark grey carbonate of iron ; 
scarcely adhering to the tongue ; exterior irregular It^yers yellowi^h^ 
brown and dark reddisb-browa ; 9(dhering to the tittQgQi^.> pttwd^ of 
the mixed specimen^ dirty brownisb-yeliow. 
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CompoHHon of the mixed mass, dried at 2t^^ F — 



Carbonate of iron, • - -64.42 

Oxide of iron, - - - 30.24 

Carbonate of lime, - - • .46 

Carbonate of magnesia, • • .83 

Carbonate of manganese, • 1 .29 

Alumina, - - - - 1.86 

Phosphoric acid, . . « .43 

Sulphur, - - . ^ .35 

Potash, - - ' - .38 

Soda, .20 

Silez and insoluble silicates, - 6.97 
Bituminous matter, water, and 

loss, 2.68 



(- mmm 47.61 pcf ccut. of Iton, 



100.00 



The air- dried ore lost 0.60 percent of moisture at 212^ 

This ore is as rich as is desirable for profitable smelting, requiring 

the addition of lime, and probably of some more silicious ore, to pro* 

duce a proper amount of cinder. 

No. 43 1 — LiMONiTE. Labeled '^Ore, partly roasted^ fr<nn Laurel Fur* 
nace ore banksy Greenup county , Ky^ {What is the white nun' 
erali) 

A dark reddish-brown mineral, incrusted on the exterior and in the 
fissures with a whitish substance, which appears to be principally caj> 
bonate of lime ; adheringstrongly to the tongue; powder of chocolate* 
brown color ; contains no protoxide of iron. 

Gmpoiiiion, dried at 222'' F. — 

74.60 «« 62.17 per cent, of Iron, 



Oxide of iron» 

Alumina, ... 

Brown oxide of manganese. 

Carbonate of lime, 

Magnesia, 

Phosphoric acid> 

Sulphur, 

Potash, - 

Soda, 

Combined water, 

Siltf and insoluble silicates. 



1.00 

2.43 
.77 

T.81 
.33 
.67 
.16 
.13 

3.86 
14.93 

100.00 



The BiTHdried ore lost IJO per oent of mMtwe at 212°. 
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No. 430 — ^LiMONiTB. Labeled '^ Lower bed of ore used at Laurel Fur* 

nace, Greenup county^ Ky^^ 

A concretionary limonite, with irregular cavities, varying, in layers, 
from dark*brown and compact to yellow and reddish soft mineral ; 
powder of a dirty yellowish ochre color. 

Campositian, dried at SIS'* F.— 

Oxide of iron, ... 38.38 »i> 26.87 per cent, of Sron. 

Alumina, - - - - 3.54 

Brown oxide of manganese, - 1.23 

Phosphoric acid, - - » 1.01 

Sulphur, - - - - .06 

Lime, a tKfice. 

Magnesia, - • • - .60 

Potash, • - - - .28 

Soda, .18 

Silex and insoluble silicates, • 46.83 

Combined water, » • - 8.12 



100.22 

The air-dried ore lost 1.50 per cent of moisture at 212^ 
The only drawback to the use of this highly silicious ore is in the 
considerable amount of phosphoric acid which it contains — ^rather more 
than one per cent. — ^which, if it passed mainly into the iron in smelting, 
as it generally does, unless an excess of lime is used in the flux, would 
contaminate it with nearly 1.76 per cent, of phosphorus, an ingredi- 
ent which is always injurious to the strength of the iron, even in as 
small proportion as the half of one per cent 

Were it not for the phosphoric acid contained in it, this highly sili* 
cious ore might be very advantageously used in mixture with the richer 
ores of Laurel Furnace ; but when pure and very tough iron is requir- 
ed such ores as this must be avoided, although the metal which they 
yield is yet applicable to many common uses. 

No. 290 — LiMONiTB. {Roasted.) Labeled ^^J^dney ore^ skounny a 
prismatic structure only after thorough roasting^ Laurel Furnace^ 
Crreenup county^ Ky^ 

Powder dull brownish-red color; structure somewhat like that of 
starch; in irregular curved prisms; color chocolate^brown; adhering 
strongly to the tongae. 
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CompoiiHon, dried at 212'' F.— 




Oxide of iron. 


. 80.03 -" 56.02 per cent, of Iron. 


Alumina, ... 


- 1.44 


Brown oxide of manganese, 


- 2.03 


Phosphoric acid. 


.66 


Lime, - - - - 


.64 


Magnesia, ... 


- 2.87 


Potash, - - . - 


.25 


Soda. .... 


.16 


Bilex and insoluble silicates. 


- 9.93 


Combined water, - 


- 2.01 



100.02 

The air-dried ore lost 0.80 per cent, of moisture at 212° F. 
No salphar was present in this specimen of roasted ore. 

No. 291 — ^LiMONrrE. ^^ Labeled ^^Mcdn Block Ore^ near tops of hUls^ 
Old-town creeky Laurel Fumaee^ Greenup county^ Ky^ 

A dark, reddisb-brown ore, nearly black in parts; adheres slightly 
to the tongue; powder brownish-red. 

Specific gravity, 3.018 

Composition, dried at 212'' F.— 

73.90 »- 51.75 per cent, of Iron, 



Oxide of iron. 


- 73.90 


Alumina, ... 


- 1.71 


Brown oxide of manganese. 
Phosphoric acid. 
Sulphur, ... 
Lime, a trace. 


. 1.13 
.62 
.09 


Magnesia, 
Potash, 


.39 
.19 


Soda, .... 


.05 


Silex and insoluble silicates. 


• 10.43 


Combined water, - 


- 11.51 



100.02 

The air-diied ore lost 1.90 per cent of moisture at 212^ 

No. 292 — Labeled ^^ Kidney Ore^ over the Ferruginous Limestone in the 
hills, Old'town creek. Laurel Furnace, Oreenup county, Ky^^ 

Color yellowish, reddish, and reddish-brown; containing nodules, ir- 
regular cavities, and layers of different degrees of hardness; adhering 
to the tongue; powder of a dull red color, or spanish-brown color. 
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Specific gravity, SA06 

Composiiion, dried at «12** F.— 

Oxide of iron, - - - 81.40 — 67. per cent, of Iron, 

Alumina, . - - - .77 

Brown oxide of manganese, - 1.63 

Phosphoric acid, - - - .24 

Sulphur, - - - - .07 

Lime, a trace. 

Magnesia, - - - - .36 

Potash, '26 

Soda, - ... .22 

Silez and insoluhle silicates, - 8.33 

Combined water, . - - 6.72 

Loss, - ^1 

100.00 

The air-dried ore lost 1.90 per cent of moisture at 212^ 
This appears to be the purest ore used at Laurel Furnace. It con- 
tains rather too small a proportion of the materials for the formation of 
cinder to be profitably smelted with lime alone. The addition of the 
ferruginous limestone, No. 432, would exactly supply this desidera- 
tum; but would, also, render the iron less pure, inconsequence of 
the phosphorus and sulphur which it contains. The use of aa large 
an excess of lime as can be worked, without making the cinder too 
pastey, is the best means of obviating this disadvantage. 

No. 435 — ^Pio-ntoN. Labeled ^Medium textured Pig-iron^ produced 
frequently at Laurel Furnace when pundce-form slag is formed^ 
Greenup county^ Ky. {Does it contain much sulphurV^) 
A moderately fine-gndned, grey, pig-iron, with brilliant grains; it 

flattens somewhat under the hammer, but ^soon crushes to powder; 

yields easily to the file. 

Specific gravity, 7.009 

CamposUion — 

Iron, 90.00 

GrapWte, .... 1.77) rp^^j ^^^j^^^ j 57 ^^ ^^^^ 
Combined carbon, - - - .90} 
Silicon, 4.28 

Sag, l.lfi 

Alnminiom, - - - - .13 

Calcium, H 

Magnesium, - - - - .21 
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Potassium, 


.17 


Sodium, 


.14 


Phosphorus, - 

Sulphur, 

Manganese, - 

Loss, . - . . 


.61 
.12 
.33 
.06 



100.00 

No. 434 — ^PiG-iBON. Labeled '^Softj but not very strong touffh pig^ran^ 
produced at Laurd Furnace when making chiefly dark purple slag^ 
Greenup county^ Ky^^ {Does it contain much sulphurf) 

Somewhat coarser^grained, and a little lighter colored, than the preced- 
iDg (No. 436 ;) breaks and crushes to powder qaite easily under the 
hammer; yidds readily to the file. 

Specific gravity, 6.886 

Compositum-^ 

Iron, 89.64 

Graphite, - - - - 1 .87) ^^^j ^^^^^ ^^^ ^^ 

Combined carbon, - - - .16) 

Silicon, • - - - - 6.67 

Slag, 1.26 

Alumioum, - - - - .13 

Calcium, - • - - .19 

Magnesium, . . • . .20 

Potassium, 17 

Sodium, - - - - .11 

Phosphorus^ - - - - .46 

Sulphur, - • • - .10 

Manganese, - - • - .64 

100.29 

These specimens of iron do not contain enough sulphur to cause 
any serious injury to the quality of the metal; the phosphorus, it is 
true, rather exceeds that proportion, but the principal cause of the 
want of strength observed in this product is in the large quantity of 
silicon which is found in it, especially in pig-iron No. 434, which ap- 
pears to have been produced at a higher temperature in the furnace 
than No. 435. Whether this contamination, which results from the 
silicious nature of the ores used at Laurel Furnace, or firom a too high 
temperature in the q^elting, may be preyented by the use of more lime? 
stone in the flux, cannot be positively stated, as none of the cinder 
prodnced f^t the furnace was sent to the laboratory for analysis, ^n^ 

25 
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it is probable that more limestone could be advantageously added. 
The admixture of some dumnous ores, also, would doubtless improve 
the quality of the iron. ^ 

Difierence of opinion has existed amongst writers on iron as to the 
influence exerted upon it by silicon. Whilst Berzelins and Stromeyer 
did not find it materially to injure the qualities of the iron, in their 
experiments, other observers, as Boussingault, Mushet, and Karsten, 
are positive in the assertion that its presence in considerable propor- 
tion — ^less than that in the above specimens from Laurel Furnace — 
makes the iron cold-short, or, in other words, diminishes its toughness 
at the ordinary temperature, whilst it also diminishes its specific grav- 
ity. Below the proportion of 0.40 per cent it is believed to increase 
the firmness of the iron in the same manner as carbon, but above that^ 
proportion it acts on the qualities of this metal in the manner of phos- 
phorus. Indeed, Mushet, who was a practical iron man, who experi- 
mented extensively on this metal, believes that the cold-short property 
of iron is generally owing to the presence of an excess of silicon. 

No. 440 — Carbonate of Iron. Labeled ^^ Grey orcy above the red orcy 
and next to the top-Mil ore. Mount Savage Furnace^ Greenup county^ 
Kyr 
A light-grey, granular ore; on the exterior changed to yellowish 

and reddish brown; powder (of niixed portions of the interior and ex- 

tfdrior,) of a light cinnamon color. 

CompoiiHan, dried at 818'' F.— 

I ... 35.02 per cent, of iron. 
L06J ^ 



Carbonate of iron, - 


. 43 90 


Oxide of iron, 


- 23.06 


Carbonate of lime, - 


- 3.87 


Carbonate of magnesia, - 


3.28 


Carbonate of manganese, 


.66 


Alumina, 


.33 


Phosphoric acid, 


.23 


Sulphur, 


.18 


Potash, . • - 


.23 


Soda, . - . . 


.23 


Silez and insoluble silicates, 


- 22.16 


Combined water. 


- 2.60 



100.71 

'Phe air-dped ore lost 0.70 per cent of moisture, at 212° F. 
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No. 441 — LiMONiTE. Labeled ^^Silicious? ore^ Mount Savage Furnace^ 

Greenup county^ Ky^^ 

A dull, granular limouite; generally of a dark, brownish-red color; 
portions ochreous; containing a few minute scales of mica; adheres to 
the tongue ; powder dull brownish-red. 

CampofitUm, dried at 212° F.— - 

51.10 »- 36.t8 per cent, of Iron. 



Oxide of iron. 


m m 


- 61.10 


Alumina, 


m m 


- 1.07 


Brown oxide of mangah^se, 


- 1.83 


Phosphoric acid, 


- 


.76 


Sulphur, 


m m 


.32 


Lime, a trace. 






Magnesia, 


« m 


.68 


Potash, 


m m 


.38 


Soda, 


*• m 


.10 


Silex and insoluble ailicatea, 


- 36.93 


Combined water. 


- 


- 8.13 



100.30 

The air-dried ore lost 1.60 per cent, of moisture, at 212*^ I^. 

No. 442 — ^LiMONiTB. Labeled '^Limestone ore, Mount Savage Furnace, 

Greenup county, Ky^ 

A very dark-brown ore; made up of dense irregular layers, inclos- 
ing irregular cavities of various sizes; sometimes coated with ochre- 
ous; scarcely adhering to the tongue; powder yellowish-brown. 

Composition, dried at 212'' F.— 

83.83 ■» 68.70 per cent, of Iron. 



Oxide of iron, 


- 83.83 


Alumina, ... 


.43 


Brown oxide of manganese. 


. 1.73 


Phosphoric acid, 


.94 


Sulphur, 


.21 


Lime, only a trace. 




Magnesia^ • • • 


.32 


Potash, 


.30 


Soda, .... 


.11 


Klex and insoluble silicates. 


.83 


(Combined water, - 


. 11.30 



100.00 

The air-dried ore lost 0.70 pet cent of moisture^ at 212® F. 
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A remarkably pure limonite, containing scarcely anything but hy« 
drated peroxide of iron, although called limestone ore at the Furnace. 
As it contains scarcely any of the materials for the formation of cin- 
der, it must be smelted together with other ores containing a laiger 
proportion of earthy matters. 

No. 443 — Carbonate of Iron. Labeled ^^Blue Block Ore^ Mount 
Savage FurnacCj Greenup county, Ky. {Ides lowest in the hills.^^) 

A dull dark-grey, fine granular rock, with a few specks of calcareous 
spar ; scarcely adhering to the tongue ; powder lightrgrey. 

Specific gravity, 3.360 

Compositian, dried at SIS'* F. — 

Carbonate of iron, - - - 67.60) _ 33 ,, ^^ ^^^^ ^^ j^^^ 

Oxide of iron, - - • 1.28) 

Carbonate of lime, - - 2.16 

Carbonate of magnesia, - - 4.67 

Carbonate of manganese, - 1.18 

Alumina, - - - . .36 

Phosphoric acid, - - - .36 

Sulphur, - • - - .17 

Potash. .29 

Soda, .09 

vSilica and insoluble silicates, • 21.46 

lioss, .61 



100.00 



No. 444 — Mixed Limonite. Labeled ^^Kidney ore, top of the rough 
block ore, Mount Savage Furnace, Greenup county, KyP 

A dull-grey, friable nucleus, enclosed in hard layers of blackish- 
brown limonite- Powder of the mixture of a yellowish-brown, or 
scotch-snuif color. 

Composition, dried at 212o F. — 

Oxide of iron. - - - ^^-^^l ^ 42,^9 ^r cent ot Iroi^ 

Carbonate of iron, - - - 24.791 

Carbonate of lime, - • • .87 

Carbonate of magnesia, - - .62 

Carbonate of manganese, - 1.44 

Alumina, - - - - .09 

Phosphoric acidy • - - 1.26 

Sulphorio acid, * • « .11 

Po(aah» 34 
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Soda, .08 

Silez and insoluble Bilicates* - 9,93 

Combined water, - - - 6.89 

Lois, .14 



100.00 

The air-dried ore lost 1.00 per cent of moisture, at 212° F. 
Contains rather a larger proportion of phosphoric acid than is desir- 
able, but otherwise, a very good ore. 

No. 445 — ^Impure Carbonate op Iron. Labeled ^^Bltie Idmestwe ore, 
deep in the bed, (with sulphur?,) Mount Savage Furnace, Greenup 
county, KyP 

A dnll, granular mineral ; general color brownish-grey, with a green- 
ish tint in portions, and in others presenting the appearance of pyrites; 
powder dark-greenish-grey. 

Specific g^vity, 3.667 

Campasiiion, dried at 212<> F. — 

Carbonate of iron, ... 47.84) h» 41.63 per cent of Iron, 

Sulphuret of iron, - - 31.60) «» 11.61 per cent of Sulphur, 

Carbonate of lime, - - - 3.26 

Carbonate of magnesia, - - 3.66 

Carbonate of manganese, - 6.00 

Alumina, .... .55 

Pbospboric acid, only a trace. 

Potasb, .34 

Soda, .08 

Silica and insoluble silicates, • 4.76 

Organic matter, water, and loss, 1 .94 

100.00 

The air-dried ore lost 0.30 per cent of moisture at 212^ F. 
This ore contains entirely too much sulphur. A considerable pro* 
portion of it may, however, be removed by thorough roasting. 

No. 446. LiMONiTE. Labeled ^^Best quality of ^rough block ore^ un- 
der the ^Kidney ore^ Mount Savage Furnace, Greenup county, Ken^ 
tucky.^^ 
A dense, very dark-brown limonite; not adhering to the tongue; 

exhibiting small cavities and minute spangles of mica ; the curved 
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layers are covered with brownish^ochreous, sofl^ mineral; powder brown- 
ish-yellow. 



Composition, dried at 212^ F. — 




Oxide of iron, 


- 66.76 — 46.76 per cent, of Iron, 


Alumina, 


- 1.00 


Brown oxide of manganese, 


- 1.23 


Phosphoric acid. 


- 1.41 


Sulphur, a trace. 




Lime, a trace.' 




Magnesia, ... 


.26 


Potash, . . • . 


.34 


Soda, a trace. 




Silex and insoluble silicates. 


- 17.87 


Ck>mbtned water. 


- 11.69 



100.46 

The air-dried ore lost 1.60 per cent of moisture^ at 212^ 
Its proportion of phosphoric acid is considerable. 

No. 422 — LnfONiTE. Labeled ^^Roasted Kidney ore^ rather sandffy Car* 

oline Furnace^ Greenup county^ KyV 

Composed of dark reddish-brown layers, enclosing a friable light 
reddish colored nucleus; adhering to the tongue; powder handsome 
spanish-brown color. 



ComposUion, dried at 212<' F. 




Oxide of iron. 


. 66.03 ■» 46.24 per cent of Iron. 


Alumina, . - - 


- 4.16 


Brown oxide of manganese. 


.66 


Lime, a trace. 




Magnesia. 


.76 


Phosphoric acid, 


.67 


Sulphur, 


.06 


Potash, - - . . 


.46 


Soda 


.11 


Silex and insoluble silicates. 


. 27.16 


Combined water» • 


.71 



100.66 



The air-dried ore lost 0.70 per cent of moisture at 212^ 

Ifo. 423 — ^Iron Furnace Slag. Lahekd ^'Whai is .the heavy bluish 
zonular maierial in this sky y from Caroline Furnace^ Greenup ami* 
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The granular, nearly opake portion is of steel bluish-grey and pink- 
ish colors, contained in the purple glassy slag. Before the blow*pipe 
both kinds readily melt into a blebby white glass. 

Composition — 

Oranular, Oxygen, 

Silica, 48.80 26.338 

Lime, 33.27 9.461 

Alumina, 12.50 4.843 

Magnesia, 1.24 .495 

Protoxide of iron, - - - 1.19 .265 

Protoxide of manganese, - - .51 .115 

Potash, 1.62 .275 

Soda, .18 .046 

99.13 15.499:25.338 

Oxygen in the bases to that in the silica as - - - 1 : 1.63 

Composition — 

Glassy. Oxygen. 

Silica, 48.86 25.369 

Lime, 33.05 9.398 

Alumina, 12.86 5.011 

Magnesia 2.74 1.095 

Protoxide of iron, - - - 1.13 .251 

Protoxide of manganese, - - .51 .115 

Potash, 1.54 .262 

Soda, .15 .038 

100.86 16.169:25.369 

Oxygen in the bases to that in the silica as - - - 1 : 1 .57 

No marked dijSerence of composition can be perceived by the analy- 
ses of these two varieties of cinder. The granular appearance and 
change of color were occasioned probably by some irregularity in the 
cooling of the slag. This cinder contains a larger proportion of lime 
than is necessary to form a bi-silicate — ^at least one-third more than is 
usually present in the Greenup Furnace slags. This excess of lime 
may exert a purifying influence on the iron produced from ores con- 
taining much sulphur, but does not increase the fusibility of the 
cinder. 
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No. 424 — ^LiMONiTE. Labeled ^^Limestme Kidney ore^ also associated 
with the four-feet Limestone^ Caroline Furnace^ Greenup county^ 
Kerduekyy 

Composed of dark brown curved layers, incrusted with dirty yellow- 
ish and whitish fiiable matter; powder of a browni^-buff color. 

Composition, dried at 212° F. — 

Oxide of iron, - - - 63.60 -» 44.54 per cent of Iron. 

Alumina, .... .25 

Brown oxide of manganese, - .65 

Phosphoric acid, - - - .70 

Sulphur, - - - - .06 

Lime, a trace. 

Magnesia, - - - - .99 

Potash, 25 

Boda, .06 

Silica and insoluble silicates, - 23.23 

Combined water, and loss, - 10.77 



100.45 

The an>diied ore lost 1.30 per cent of moisture^ ^i 212^ F. 

No. 425 — ^Ldionite. Labeled ^Hydrated variety of Limestone orsj 
over the four-feet Idmestonej Caroline Fumaee^ Greenup county^ 
Kentueky^^ 

A dark-brown limonite, in dense layers, irregulariy disposed, involv- 
ing some small irregular cavities, and covered, in some parts, with a 
yellowK>chreous soft mineral ; powder of a yellowish umber color; 
when calcined of a purplish-brown color. 

ComposiHon, dried at 212« F.— 

Oxide of iron, - « - 86.91 —60.16 per cent, of /ron. 

Alumina, . - . • 1.25 

Brown oxide of manganese, - 2.17 

Phosphoric acid, - - - .09 

Carbonate of lime, - - - .17 

Magnesia, - - - - .85 

Potash, .23 

Soda, .18 

Silex and insoluble silicates, - 1.25 

Combined water, - . . 7.90 



100.00 

The air-dried ore lost 1.60 per cent of moisture at 212^ 
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A very pure iron ore^ containing more than the usual proportion of 
oxide of manganese, and which must be mixed with poorer ores in or- 
der to be profitably fluxed in the furnace. 

No. 426 — Ferruginous Limestonb. Labeled ^^ Bottom portion of Lime- 
stone Ore; not considered as good as the red; Caroline Furnace^ 
Greenup counttfy Ky^ 

Irregular portions of compact tawny-brown ferruginous limestone, 
showmg some glimmering crystals of calcareous spar, with iriable yel- 
lowish and whitish incrusting and included ochreous matter; powder 
of a grey-buff color; when calcined of a light umber color. 

Composition, dried at 212« F. — 

Oxide of iron, - - - 25.80 — 18.06 per cent, of iron. 

Carbonate of lime, - - • 66.13 >a 36.66 per cent, oi Lim$. 

Magnesia, - • - - 1.41 

Brown oxide of manganese, - .17 

Alumina, - - - - .13 

Phosphoric acid, - - - .17 

Potash, - . - - .11 

Soda, - - - - - .06 

Silex and insoluble silicates, - 1.27 

Carbonic acid & combined water, 6. 76 



100.00 

The air>dried rock lost .60 percent, of moisture at 212^ 

This mineral may be profitably mixed with the richer silicious ores 

of this locality, for smelting, instead of the limestone generally used 

as a flux. 

No. 427 — ^Ferbuqinous Limestone. Labeled ^^ Four fed Limestone^ 
under the Limestone Ore^ Caroline Furnace^ Greenup county^ 
Kentucky^ 

A fine grained limestone, glimmering with small plates of calcareous 
spar, and containing fossil remains; grey, with a portion of a light- 
grey buflf color; powder light yellowish-grey. 
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Specific gravitjy t.7t9 

Composiiion, dried at Sit*' F. — 

Carbonate of lime, 84.47 

Balphate of lime, .71 

Carbonate of magnesia, 3.47 

Carbonate of manganese, -86 

Carbonate of iron, 7.73 

Oxide of iron, 1.77 

Alamina, - .25 

Phosphoric acid, '^^ 

Potash, .St 

Soda, .14 

Bilex and insoluble silicates, .56 

100.t9 

The air-dried rock lost 0.30 per cent of moUture at 212° F. 

No. 428 — LiMONiTE. Labeled ^^Boasted LmesUme Ore^ Caroline Fur- 

nace^ Greenup county^ Ky.^^ 

Interior of a purplish-brown color; exterior (incrustation) of a dir- 
ty light-redy including to pink; friable; adhering firmly to the tongue; 
powder of a handsome maroon color. 

Oampimiion, dried at SIS'" F.— 

Oxide of iron, ... 84.46 »• 69.14 per eent. of Iram» 

Alamina, • - • - l.tO 

Brown oxide of manganese, .00 

Phosphoric acid, - - - .38 
Sulphur, .... .06 

Magnesia, - 1.43 

Potash, - - . . .44 

Soda, .10 

SOica and insoluble nlicates, - 9.06 

Pombined water and loss, t.SO 

100.00 

The ore lost .90 per cent of fnaisture^ at 212^ 

This specimen contains no appreciable quantity of lima 

No. 429— XiiMONrrB. Labeled ^'TajhhiU Kidney Ore, Caroline Fur- 

nacey Greenup county, KyP 

Formed of irregular curved layeis^ inclodng cavities; interior of the 
layers dense and dark reddish-brown; exterior coating friable and yel- 
low (ochreous;) powder of a rich brownish-yellovr polor; when calcined 
of 9 spanish-brown color. 
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Qni^siiian, dried at 212"* F.— 

Oxide of iron, • - 69.60 -« 48.74 per cent of Jron. 

Alumina, .... .55 

Brown oxide of manganese, - .76 

Phosphoric acid, - • * .42 

Snlphnr, - - - - .07 

Lime, a traoe. 

Magnesia, - • • - .36 

Potash, .42 

Soda, .01 

Silex and insoluble silicates, • 16.66 

Ck>mbined water and loss, * 12.18 



100.00 

The air-dried ore lost 0.50 p^ cent of moMurey at 212^ 
A very good ore, requiring no other flux than limestone. 

No. 299 — ^LiMONiTE. Landed ^^Good red-hrown ^LimeaUme Ore^ un* 
der the four feet IdmeBUmej Caroline Furnacey Chreenup eourUyy 
KerUudcy.^^ 

A dark, reddish-brown, dull, fine granular ore; glimmering with 
minute facets of spar; adhering to the tongue; powder of a light 
spanish-brown color ; when calcined of a dark snuff color. 

Composition, dried at 212^ F.— - 

63.46 t^m 37.44 per cent, of Iram, 



Oxide of iron. 
Alumina, a trace. 
Brown oxide of manganese. 
Phosphoric add, 
Salphur, - - . 

Carbonate of lime, 
Magnesia, ... 
Potash, ... 

Soda, .... 
Slex and insolnble silicates. 
Combined water and loss. 



.86 

.87 

.02 
33.86 «* 19. per cent, of IAm$. 
3.16 

.23 

.07 
1.06 
6.46 



100.00 

The air^ried ore lost .80 per cent of moisture at 212^ 
This ore, which is rich enough in iron for profitable smelting^ con» 
tains, like No. 426, an excess of lime and a deficiency of silica ; thiS) 
however, contains twice as much iron as thai This ore could, no doubt, 
be advantageously used in mixture with the ^^Liniestone Kidney Ore," 
No. 424, which is rich in nUca^ (Uid contains no appreciable quantity 
of lime. 
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No. 300 — Cafbonate of Iron. Labeled ^^Blue Limestone Ori^ Caro* 

line Furnace^ Greenup county j Ky. 

A dark -grey, fine granular mineral; not adhering to the tongue; 
portions and fissures dirty yellowis^h and bro^vnish; under the lens ex- 
hibits minute crystalline scales and specks of mica; some litUe white 
incrustation in the fissures; powder brownish-cinnamon color. 

Specific gravity, 3.566 

Composition, dried at 212° F. — 

i) 

>• msm 43.82 per cent, of Iron, 



Carbonate of iroD, - 


- -6040 


Oxide of iron, 


- 2i:38 


Carbonate of lime, - 


. 3.17 


Carbonate of magnesia, - 


. 3.46 


Carbonate of manganese. 


- 1.62 


Alumina, ... 


.66 


Phosphoric acid. 


.63 


Sulphur, a trace. 




Potash, - - - - 


.40 


Soda, . - - . 


.15 


Silex and insoluble silicates. 


. 6.03 


Combined water and loss. 


. 2.23 



too.oo 

The air-dried ote lost 1.00 per ceni of moisture^ at 212°. 

No. 436 — ^LiMONitE. Labeled ^Red ore of Irotiy divide heftoeen Ty* 
gerU and Kinch creekSy Kenton Furnace^ Greenup county^ KyP 

A dull, friable, fine granular limonite, of a dark-purple-brown color, 
(like that of crocus martis); adhering to the tongue; powder of the 
Eame color; when calcined nearly black. 

Cfmpo^ition, dried at 212'' F.— 

88.61 m^ 61.98 per cent, of /roil. 



Oxide of iron. 


m • 


- 88.61 


Alumina, 


• • 


.16 


Brown oxide of manganese^ 


. 1.96 


Phosphoric acid» 


m m 


.19 


Sulphur, 


m m 


.03 


Lime, a trace. 






Magnesia, 


« • 


.78 


Potash, 


4 • 


.09 


8oda, 


• • 


.17 


Silez and insoluble silioates. 


- 2.23 


f^ 1.* \ A. 

ftntnniiiAH WAlAr 

• • 


* • 


• 6.00 



100iK> 
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The air-dried ore lost 1.80 per cent of moisture, at 212 F. 
A pretty pure bydrated oxide of iron, requiring for smelting an ad- 
mixture of the materials for the production of cinder. 

No. 437 — ^Ltmonhe. Labeled '^ Limestone Ore, near the head of GrojS" 
sy creek, Kenton Furnace, Greenup county, Ky^ 

A dull) dark-brown mineral, mixed with ochreous matter in the cav- 
ities and between the layers; powder of a light-clove-brown color. 

Composition^ dried at 212^ F. — 

80.20 .» 56.14 per cent, of Iron. 



Oxide of iron. 


- 80.20 


Alumina, ... 


.47 


Brown oxide of manganese, 


.06 


Phosphoric acid. 


.86 


Magnesia, . . - 


.61 


Potash, 


.48 


Soda, . - . - 


.02 


Si lex and insoluble silicates, 


- 6.46 


Combined water, and loss, 


- 11.31 



100.36 

The air-dried ore lost 1. per cent, of moisture at 212^ F. 

Nearly as rich in iron as the preceding, and like that, containing in 
itself too small a proportion of earthy materials for the formation of a 
sufiBcient quantity of slag in the furnace. 

No. 438 — LiMoirms. Labeled ^^ Earthy variety of ^ Block Ore^ Kenton 

Furnace, Greenup county, KyP 

A dull, dark-brown ore, in curved layers, inclosing friable, brownish- 
yellow ochreous matter; powder dirty light-yellowish-brown. 

Composition, dried at 212*' F. — 



Oxide of iron, 
Alumina, ... 
Brown oxide of manganese 
PhoBphorio acid, - * 
Carbonate of lime. 
Magnesia, • • • 
Potash, - - - • 
Siltx and insoluble silicates. 
Combined water. 



49.90 mm 36.06 per cent, of Iron^ 

7.00 

.27 

1.46 

8.06 

4.19 

.41 

19.16 

9.61 



100.03 

The iur*dried ore lost 1.20 per cent of nmikunj lit 2 12^* J*. 
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This ore, with (lie only drawback of ibe considerable proportion of 
phosphoric acid which it contains, could be profitably smelted with the 
addition of a very little more lime, or could be employed to great ad- 
vantage in mixture with the other richer ores of Kenton Furnace to 
furnish the ingredients for the formation of cinder, in which they are 
defidentw 

No. 439 — ^LiMoi^rrB. Labeled ^^Black Limestone Ore; resting on the 
limestone^ Kenton Furnace, Greenup countjfj Ky^^ 

Dull ; almost black, with a slight reddish tint; showing a few mi- 
nute glimmerings of spar; having a somewhat prismatic structure; 
adhering slightiy to the tongue ; powder dark brown, nearly black ; 
calcined powder nearly black. 



OtmposUion, dried at SIS'" F.— 






Oxide of iron, 




73.S4 a- 61.36 per cent of Iron 


Brown oxide of manganese, 




9.41 


Alumina, ... 




.27 


Phosphoric acid. 




•«/v 


Carbonate of lime, 




l.«7 


Magnesia, • , . 




.83 


Potash, . - , . 




.40 


Soda, .... 




.03 


Silex and insoluble silieatea. 




4.65 


Combined water and loss. 


- 


9.54 



100.00 

The air-dried ore lost 2.00 per cent, of moisture at 212° F. 

This mineral owes its dark color, and its property of becoming 
darker on calcination, to the presence of a large proportion of oxide 
of manganese. This ingredient in the ore is generally supposed to 
cause the production of iron which is the best adapted to the man- 
ufacture of steel. The alloy of manganese with iron is believed to 
give it greater firmness and hardness ; and the celdbrated Swedish 
chemist^ Berzelius, states that the best varieties of nb&A owe their good 
qualities parUy to the manganese contained in them. It has been 
found, however, by the careful experiments of Earsten and others, that 
although the ores containing manganese are the best for the produc- 
tion of iron for making steel, yet some of the best specimenc of cast* 
steel obtained from ores containing oxide of manganese, are destitute 
of this metal in any notable quantity. 
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In the smeltiDg of manganesic iron ores there is a great tendency 
to the production of hard, brittle, wluie iron ; not so mach because the 
metal manganese, by its combination with the iron, communicates to it 
these qualities, but because the oxide of manganese, forming a very 
fusible slag with the silica in the high furnace, facilitates the reduction 
and fusion of the iron at a comparatively low temperature, and thuet, 
incidentally prevents the separation of carbon in the form of graphite, 
which is necessary to the formation of soft grey iron. It thus favors 
the production of a pure hard metal, fitted for the manufacture of 
steel. Grey soft iron can, however, be produced fiK>m manganesic iron 
ores, either by increasing the heat in the fiirnace, or by the addition 
of earthy materials, to counteract the too great fluxing influence of the 
oxide of manganese, and make the cinder less fusible. 

No. 101. {See former report.) Main Ashkand coal, ai>ove the Clay 

parting^ Greenup county^ Ky.^^ 

This coal, the proximate analysis of which is given on page 318 of 
the previous report, has been submitted to ultimate analysis. The re* 
suit of four several operations is as follows, viz : 

Campaniian, dried at tW F. — 

Carbon, 79.091 

Hydrogen, - -• 6.111 

Sulphur, .734 

Ashes, 4.000 

Oxygen, nitrogen, and loss, 11.064 

100.000 

QftATSON COUMTT. 

No. 408— LiMONiTE. Labeled ^^Iron ore, ascending the table land be- 
tween Coney and LitUe CUfty creeks, Orayeon county, KyP 

A dull finable mineral ; adhering to the tongue; presenting various 
shades of dull red and yellow, in irregular concentric layera ; powder 
light yellowish'brown. 



0bi!9>onfum, dried at 212« F.— 




Oxide of iron. 


. 63.60 «« 44.54 per sent, of /ron. 


Alumina, . . . . 


2.36 


Brown oxide of manga^iese. 


.87 


Phosphoric acid. 


.89 


Carbonate of lime. 


.27 


Magnesia, . . . . 


^ 1.22 
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Potash, - - - • .26 

Silica and insoluble silicates* - 19.16 
Combined water, - - - 12.02 



100.63 

The air-dried ore lost 1.00 per cent, of nunsturey at 212*' F. 

No. 456 — Magnesian Limestone. Labeled '' HydrauUc Idmestonej two 
miles west of Grayson Springs. {Used for grave stones^) 

A dully fine granular, light-grey limestone, with a slight tint of 
greenish; exhibiting a few minute spangles of mica; adhering slight- 
ly to the tongue. 

Specific gravity, - • 2.661 

Composition, dried at 212^ F. — 

Carbonate of lime, - . . 46.83 ■• 26.28 Lime. 
Carl)onate of magnesia, - - 26.84 «- 12.96 
Carbonate of iron, - - - 3.44 
Brown oxide of manganese, a trace. 



Alumina, 


- 


.38 


Phosphoric acid. 


- 


.12 


Sulphuric acid. 


- 


.33 


Potash, - 


- 


.60 


Soda, - - - 


* 


.37 


Silica and insoluble silicates. 


- 20.78 


Loss, . - - 


- 


.41 



100.00 

The air-dried rock lost 0.50 per cent of moisture at 2 1 2°. 
The hydraulic properties of this limestone were not tried at the lab- 
oratory. 

HANCOCK COUNTY. 

No. 468 — Coal. Labeled ^^First bed above the Eawesville main coal^ 
under fossiliferous shale^ Hancock county ^ Ky^ 

A jet-black coal; specimen tarnished on the surface as though it 
had been exposed to the weather; seperates in thin layers, which show 
some fibrous coal on their surlaces, but no pyrites. 

Specific gravity, 1.282 

Heated over the spirit-lamp it did not decrepitate; soilened and 
swelled somewhat, but the fragments did not agglutinate; burnt with 
a smokey fiame, leaving a somewhat cellular coke ; a splint coal. 
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Proximate Analysis, 

MoUture. . . - - ^•'^ I Total volatile matters,- 41.40 
V oiKiile combustible matters, - 34.9<«) 

Carbon in the coke, - - 63.2(0 r^ i *«/?/> 

. , , ,' \ Dense coke, • - 68.60 
Asues, (grey-purple,) - • 6 40) 

lOUUO 100.00 

The per centage of sulphur in the undried coa! is 47. 
The composition of the ashes is as follows: 

Silica, 1.38 

Alumina, oxide of iron, «kc., 2.78 

Lime, .38 

Magnesia, .17 

Loss, .69 



^ 



6.40 

The uUimaie composition of this coal dried at 212°, was found to 
be as follows: 

Crtrbon, 73.256 

Hydrogen, • - - • • - - - - . 6.165 

Sulphur, .620 

Ashes, *- - 6.600 

Oxvgen, nitrogen, and loss, 16 470 

100.000 

Like the splint-coals in general, or the so-called dry coals, this con- 
tains a consideiable proportion of oxygen in its cumposition. The 
proportion of the nitrogen was not ascertained^ but it rarely exceeds 
two per cent in coals. 

No. 519 — Coal. Labeled '^ThlrUi-fhrce inch ootdy fifteen feet behw the 
surfaecy in Judge UlayhfdTs shafty Hancock courdyy Ky*^ 

A compact coal, h tving somewhat the appearance of jet; breaking 
with a coiiohoiilal fracture in the direction of the layers; not soiling 
the fin^tTs; some apprarance of pyrites, but no fibrous ooal. Htated 
over the spirit-lamp it sofltenedi swelled up, and agglutiuated aomo* 
what, and lefl a spongey coke. 

Specific gravity, - - - • • • • 1.302 

Prascimale Annfysis. 

Moisture. - - - ' ^^Oi j^ ^,A,aih m^n, 42.10 



•i 



97 
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. , , ' > Briirht, inflated cuke, - 6*. 90 

Asneb, (purplc-grej,) - - 12 5 J 

100.00 100.00 

The ashes were found to consist of 

Silira, 2.99 

Alumina, oaiile of iron, &c., ---.-.- 9 23 

MagncNia, --. .2t 

Trace of lime and loss, -•-.---- ,01 

t2.60 

As thft ashes confRin but a very small proportion of magnesia, and 
only a tiace of lime, they will require quite a high tempemture to fuse 
th( ni into clinker. 

Submitted to iiHimate anulf/sis this coal gave the following results, 
driidat21i°R,viz: 

Carbon. 63 436 

llvdri»tfen, 4 6^2 

Sii'|.liHr 6 8b6 

Asht-H. 13.«00 

Oxygen, nitrogen, and loss, 12.176 

100.000 

The large proportion of sulphur and of earthy matter in this coal 
are kfirious dxiulacksou its value. It is [rulablo, however, that the 
Cxal may vary as to both these ingredients iu other parts of the bed* 

No. 520 — Coal. Labelid ^^Oiit-crop of coal on Mr. Pales hmd, one 
and a half mles norlh^wesi of the lioutic^ on the Hardin^burg roudj 
Iluncork coyfi/ff^ Ky.^^ 

A dull looking, very friable coal, presenting the appiavanc^^ of 
having been much wcatherexl; surfaces and se^ims covered with ochre* 
ous incrustation; some fibrous coal botweeu the layers, but no appiai* 
aiice of pyrites. Over the spirit-lamp it swelled up somewliat, burnt 
with a t^lnokcy flame, Lut^ Uiolii^aMiutiftAlkl imt^gj^utiimfce» pudbabl/ 
luit a coking cual. 

Specific ^jravity, . - - • • • .# }.260 

Proximate Anal^^, 

IftT' u"v,* ■ • J^l Total^oUlilenaUen.. 46.10 
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CHrhon in the coke, - - 61 

A&he8, (rcd-bruwn,) - - 2 



40) 

} Dense coke, - - 53 90 

60) 



lUO.UO lOO.UO 

The analysis of the ashes is as ibllows: 

Silica, ---..-..•.- 0.49 

Alumina, oxiJe of iron, Ac, • 1.70 

Lime, .30 

Mrignebia, .10 

2.69 

The ultimate composition of this cial was found to be aa follows^ 
dried at 212° F: 

Carbon, 76 328 

Hydrogen, 6.600 

Sulphur, .890 

A.'^heH, 2.300 

Oxytrt-n, niirogen, and loss, ....... 16.8B2 

lUO.OOO 

No. 213 — Coal. Labeled ^^ Br eckinr'dge Cannd Coaly Hemeoak coun^ 

ty, Kyr 

This interesting coal, of which the results of some proximate analy- 
ses by Dr. Owen, are given on page 177 of his former report, 1 as been 
submitted to new examinations in this laboratory. Dull black, with 
a sa iny lusiro nn the croi^s fracture; very tough, breaking with gitat 
dilLcuIty; chaving into thin huxiv; does not soil the fingers; consid- 
eia()le appeurance nf fine particles of pyrites, but no fibrous coal be- 
tween the layers. Over the spirit-lamp buras with a yellow smok y 
flame; the fragments sotlen a little, but do not swell, alter their form 
much, nor ftgglutiutte; powder brownish black. 

Specific gravity, - - 1.318 

On repe itiiig the proxim .te analysis of this coal the following re- 
sults were obtained, viz: 

* Moi.'«ture, - . - . i.SO) m . » i ..i^ .. «.i. i./> 

. \ Total Tolatile maUer, 66.70 

4 40 



VolHtile combustible matters, - 64 
CarlMjn in thi*cobe, • « 32 

Abhea, (umber colored,) 



\ Scarce! V coherent coke, 44 30 
I2.3JJ 



100.00 100.00 
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On eXATnining different portions of the mxss, a large piece about five 
inchis thick, which bad been sent forana!ysi?<,aconbidtnibIe dillerenco 
as to the proportion of ai^hes, &c., was found to exist — for example: 
the proportion of total volcU^le matters was found to v«iry from 55.70 
to as high as 71.70 per cent; o^ coke horn 28.3iJ to 44.30; and of 
a^hes from 7. to 12.30 per cent, in the undried coal. 

The per centage of sulphur ascertained on one specimen was 2.443 
in the air-dried coal. 

The composition of the ashes is as follows: 

Silica. 3.49 

Alumina and oxide of iron» 7 78 

Lime, - - • • • -•- - • - - .65 

Magnesia, -• .39 

12.21 

By ultimate analysis this coal was found to contain 

Carbon, 68.128 

Hydrogen, •. . • . 6.489 

Sulphur 2 476 

ICitrogen, 2.274 

Oxygen and loss, --•J 5.833 

Ashes, 14 800 

100.000 

It will be seen, on making the comparisoD^ that this coal contains a 
larger proportion of hydrogen and less oxygen than any other of the 
Kentucky coals hitherto examined. The only other Ci;al which ap- 
proaches it in this respect is the cannel coal from Haddock's mine, 
Owsley county, (which see,) which resembles it also in yielding, by 
destructive distillation, a notable quantity of oils and wax like matter 
There are few coals in the world, so far as yet reported in the journals 
and works of science, which equal thise comIs in these chfliacttii tics. 
One of ihe most noted of these is the Boghtad Cannel Coal of Scot- 
land, used extensively for the production of Benzole, illuminating and 
I'lbricating oilw, and Paraffiie; if which, for the Fake of comparii^on, 
we a[>pend the ultimaie composition, as quoted in Liebig and Kopps 
Jahresberlchi for 1851, S. 733, from Russell's analysis: 



.•nr 
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Ultimate Composition of the Btgluad Coal^ of Scotland, 

Ciirbon, 66.54 

Hydrogen, 9.12 

Sulphur. 0.15 

Niiro<ren, - 0.71 

Oxygen, 6 46 

Ashes, 18 68 



99 46 

While the Boghead coal contains a larger proportion of ashes th in 
the Brtckinridge co il, the latter contains a much larger quantity of 
both snl/fffvr and mtrogen. The B<»ghcad ctal nlso excels this gnatly 
in its proportion of hydrogen to the carbon, approaching thus more 
nearly than that to the nature of the bitumens. Indeed, the question 
has been mooted in Europe whether this and similar minerals are stone 
coals or real b'tuniens; and Geuther* has decided, from the nature of 
the products of distillation, and of the ashes of the Boghead coal, as 
well as by its microscopic analysis, that it is simply a bituminous shale 
or slate. 

Abstracting the ashes and sulphur, the composition of the Breckin- 
ridge and Boghead coals compare as follows: 

• Brecici fridge Coal. Boghead Crjol. 

Carbon, 82.356 80.487 

Hydrogen, 7.844 h 235 

Niirogen, 2 749 .874 

Oxygen, 7.U6I 6 726 

By means of the tables which will be appended to the end of this 
report, a comparison of the composition of the Kentucky coals can be 
maile. 

Eight different trials were made of the distillation of the Breckin- 
ridge coal for the production of oils, &c. The operation wasgenenlly 
performed in an iron retort, gradually heattd to a mt^derate red>b(.at; 
the products were colkcted by mians of a series of receivers and a 
graduated bell g!a.*fs over >«ater to mtasuro the gas obtained. The 
fii-st receiver was usually kept at a tempemture of from 2C0" to 285° 
F., by means of a chloride of calcium bath; the second receiver was 
kept in boiling water; the tbird.-was simply exposed to the oixlinary 
temperature of the room, and the last was enveloped with ice, or a mix* 

•LisUg Aid Bd9pp*i lahMritMridit fgr 186& 9.691 
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ture of ice and fait; the g is, before it was collected, was generally 
passed through piit«Bh, or wash bottles containing Ilydrochluric at-id, 
solution of Arseniousacid, and l;^sic acetate of lead, severally. Under 
these circnms'ances it was found that a slow gradual afiplication of 
the heat f ivored the production of the oily products, and diminished 
the relative amount of g^s. 

The first receiver contained a djirk-brown tarry product, whi<*h be- 
cirae a fiofti so!i«i o:i cjaling; the sec )nd and third rjcjivcrs contained 
thinner oils of a light brown color, floating on a strong animoniacal 
water, which contained much sulphuret of ammonium, and t^ome lit- 
tle sulphocyanide of amm mium; whilst the last receiver, which was 
cooled with ice, condensed a cltar light-yellow volatile oil — princi- 
pally Benzole — and besides ammoniacal water, contained limped crys- 
tals of bi-c.irbonate of ammoni^i. The arsenical and lead solutiims 
showed the pr sence of abundance of sulphuretted h} drogen, and con- 
siderable carbonic acid; and the g»is collected had pretty high illumi- 
nating powers. 

£/xamined by Dr. Ellett's process — by the action of Bromine vapor 
— some of the gas was found to contain as much as 9. per cent of 
olefiant gas and hydrocarbon vapors. 

The products which were sej arated by ttis prooeFS of fractional 
distUlalion were not so pure as to induce us to recommind it to the man- 
ufacturer on a large scale, for the reason, probably, that some of the 
more fixed oils were earned forward into the latter receivers in the se- 
ries, by the nucl.anical action of the gas, which was continually pass- 
ing through them ; yet the use of a series of riCjivers may (aciiitate 
the subsequent processes for purification. The clear, bright yellowish, 
thin, oily matter which passed into the fourth receiver, became gmdu- 
ally brownish after exposure for a few days to the light, after the man- 
ner of imperfectly purified Benzole. These products h.tve not as yet 
been analyzed to a-certain the relative proportions of Pnrnffine^ 
Eupionen Benzole^ 4*c., 4V-; they are, indeed, of a very complex iia- 
ture, containing, besides several neutral hydrocarbons, a number of or- 
ganic lasesand acids. When collected together in one cooled receiv- 
er they appear as a fluid dark-colored '^crude a7." 

This "crude oil,'' which is prodiiced at the Breckinridge coal and 
oil company's works, near Cloverport, in the quantity of about 6,000 
gallons per week, is maouiaotmed by distillation aud puriGcatioa iutd 
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Aarious commiTciil proflncts: as, the Benzole^ which, from itsvo'a ili- 
ty and combustibility, is employed, mixed with alcohol, as a burning 
fluids or Ui^d in the form of vapor as a substitute for common illumi- 
nating gas; Naptha employed Jis a solvent for Caoutchouc, Gutta Per- 
cha, &<?.; illumlnativg and labrlciittvg oih as good for these purposes a^ 
spennaci'ti oil ; Paraffin^ a subst mce resemb.ing sprrm ceti, obtained 
from the coal in the proportion of only about one per cent, used for 
burning in the form of candles, and for giving a finish to some kind of 
leather; and a residuan black substance usid as asphaltum. 

This new nianufHCture, in viow of the increasing sc.rcity of sperma- 
ceti oil, is of very great value to the whole country, and wUl probably 
be expanded to a gn at extent 

It has gen«r Uy been believed that no other than the Breckinridge 
Cannel Coal could bo profitaWy used, in this country, for this purpose; 
but, doubtless, amongst the Cannel Coals and Bituminous Schists of 
our staU^, some may be found which may exceed the Iliddock's Can* 
Del Coal, and equal the Breckinridge coal in this particn'ar. 

To ascertain whether the proportion of the oily products might be 
incrascd by the use of sur-htated st^am, instead of simple dry*heaii 
a|»plied to the coal, an ap} aiatus for the purpose was constructed. The 
coal, introductd in a si mi-cylindrical tray, into a tubul w iron retort, was 
suhji ctid to the action of steam, which had passed through tubes kept 
heated in the fire — reeeivera being attached, as above described. The 
results obt ined did not, however, show any great advant'ge of this 
over the simple application of heat to the retort containing this coal. 
It was, indeeel, somewhat diif.cult to regulate the he it of the tubes, 
aud thus it is probable the st^am was used at too high a tempeia- 
ture in the experiments. The results of the eight operatit)ns, as fiur 
us uoUkI, «i'o as fuiiowsy ^lilcaUted t» I^OttiguiiuMif the uudxitjd «uiJ ; 
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Experiments. 



CiQticoil 



l8l, 

2ii,l. coal dried at eOO*, 

3rd, - - ■ 

4ih. . - - 

6ih, verj slow, - 
fiih. . 

7th, with steam, • 

8tli, . - - 

Average, 



3:u.in 
29»rO0 



A mm Old 

AClit Wil 

tcr. 



4H». 



34S.bO 
300. 



6»;.»o 

4J5() 



37.5C» 
61 .:w 



Coke. 



Gas. 



I 



4-27.5 



3162 



52.10 



4H8 7 

470. 

4t»0. 

4.'>0. 

471. 

417. 

4\'i. 

464. 



46.'i. cubic iiiciu'i*, 
4'i5. cubic incites, 



455. 1 445. 



SVeiglii of gns, atid 
UiS4. 



131 1 gmiiis. 

I»6.5 

140. 

14-2.7 
•>'»l.2 
1605 



161.8 



Thid average yield of crude oil coiTesponds nearly with that given 
by Dr. Owen in his former report, as the result of his experiments, and 
Verifies the extiaordiuary fact that this singular coal, when submitted 
to slow distillation below a bright-red hent, will give almost one-third 
of its weight of oil// matten<j besides yielding more than 45. per cent 
of coke, and good illuminating gas in the proportion of nearly two 
cubic feet to the avoirdupois jmund. It will be sufficiently near the 
results obtained to sum up the per centage of the products of the 
Breckinridge coal as follows: 

Crude oil. - - 3?. per cent. 
jVmraoniacal water, - 6.6 per cent. 
Coke, - - - 46 6 

Gat) and Ios9, - 17. equal to 2927. cubic inches to the pound 

avuirdupoi^i. 



100.0 



In consequence of the large proportion of nitrogen in this coal the 
amm >n*acal liquor is unusually strong, and might be used to yield am- 
monia and its salts; it also contains much sulphur, of which the coal 
has a very In^e amount The gas which is produced, therefore, has 
a large admixture of sulphuretted hydrogen, and, if used for illuminat* 
ing purposes, must be purified with more than the usual care from this 
injurious an<l oifensive ingredient But when the objiCu of the man* 
ufaoturer is simply to obtain the oily productn and the paraffine^ the 
gas protluced in the opcmtion might be economicedly used under the 
letorts, or in the processes of re-distillation and purification of these 
products. 

As stated above, the only Kentucky coal hitherto examined, which 
resombloa the Breckiuridge in ita cooi{)osiLioaf (par tiioulady iu its pro- 
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portion of hydrogen,) and its yield of oily products on distillation, is 
the cannel coal from Haddock's mine, Kentucky river. 

The other coals which were submitted to distillation did not yield 

« 

enough of fluid matter to make them at all valuable for this purpose. 
Under this head, for convenience of reference, I will give the compar- 
ative results obtained from the several coals examined, including a good 
specimen of Pennsylvania coal, (Youghiogheny coal,) used by the 
Lexington gas comp^iny as the best adapted to their purposes. 



Coals. 


Crude oils. 


Ammonia 
cal water. 


Coke. 


Gas, (cubic inches.) 


Breckinridge canneU - 


3H.20 


52.10 


45.5. 


445. good. 


Haddock *8 cannel. 


248.50 


54 50 


589. 


370. verv good. 


Union Company's coal, bottom part, 


148. 


38. 


75«>. 


465, very good. 


Mill ford's five-foot, or Main coal, - 


136.50 


64 75 


684. 


567. very good. 


Rubert'i^t or Muddy river coal, 


102.10 


119.80 


659.50 


370. good. 


Ice house coal, . . - - 


108. 


73. 


714. 


465. very good. 


yoiighio^jheny coal, - - - 


136. 


52. 


710. 


545. very good. 



These results are calculated to 1,000 grains of each of the coals in 
the air-dried condition. 

The low temperature at which the distillation was carried on is un- 
favorable to the production of much gas, as is proved by the fact, that 
in the ordinary course of the manufacture of illuminating gas, from 
the Youghiogheny coal, fully twice as much is obtained from it as was 
procured in our slower process. But as all these coals were submit- 
ted, as nearly as possible, to the same temperature, in the above de- 
scribed experiments, it is believed that the relative proportions and 
quality of the gas obtained from them would hold good also under 
conditions of heat more favorable for the formation of gaseous pro- 
ducts. If this be true, the Mulford's main coal, and the Ice-house 
coal, and Union Company's coal, will prove to be as good, or nearly 
as good, for gas and coke as the best Pennsylvania bituminous coal; 
but with the drawback that they contain a larger proportion of sul- 
phur. For the composition of these several coals we refer to their 
descriptions under their appropriate counties. 

HOPKTNS COUNTY. 

No. 463 — Coal. Labeled ^^JTalPs coal. Clear creeky Hopkins county, 

Kentucky.^^ 
A shining pitch-black coal; not very hard; dividing into thin lay- 
ers separated by fibrous ccal, on which there were some microscopical 

2a 



\ 
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appearance of pyrites. Over the spirit-lamp it soflened and swelled 
up a good deal, and the fragments became agglutinated into a light 
cellular coke. Probably a coking coal. 

Specific gravity, 1 .277 

/ Proacimate Analysis* 

Moisture, .... 3.20) ^^^^ ^^^^^^^ mMm, - 38.60 
Volatile combustible matters, - 36.40) 

Carbon in the coke, - - ^^'^^ I Inflated coke, - - 61.40 

Ashes, (reddish-grey,) - - 3.60) 

100.00 100.00 

The composition of the ashes is as follows: 

Silica, 1.69 

Alumina and oxide of iron, 1.68 

Lime, a trace. 

Magnesia, .10 

Loss, .33 

3.60 

The coal, on ultimate anaiym^ dried at 212°, was found to contain 

Carbon, 76.491 

Hydrogen, 6.088 

Sulphur, 1.620 

Ozjgen, nitrogen, and loes, 14.101 

Ashes, 3.800 

100.000 

This appears to be quite a good coal, with a small proportion of 
ashes, containing, however, a rather more than an average quantity of 
sulphur. 

No. 465 — Coal. Labeled ^^Mr. SamueTs coaly two and a half feet 

thickf Hopkins country Ktf. 
A dull looking coal, with the appearance of having been weather- 
ed; separating easily into thin layers; oxide of iron, as from decom- 
posed pyrites, pn the surfaces of the seams. Over the spirit-lamp it 
decrepitates, and bums with a smokey flame; some of the fragments 
soften and swell a little, but most of them retain their original form ; 
coke easily burnt to ashes ; a splint coal. 

Specific gravity, 1.422 

Proximate Analysis. 
Moisture, .... 600) ^j ^^ 
Yolatile combustible matters, . 28.40) *"»^ ^«*»«'« »««"• *»tw 



»» 

< 
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Carbon in the coke. . - 63.60) ^^^^^ .^ adherent,) - 66.60 
Ashes, (reddish-grey.) - - 13.10) ^ 

100.00 100.00 

The afihes were found to be composed of 

Silica. 7.19 

Alumina and oxide of iron. 6.68 

Lime.. -.*■ .06 

Magnesia. .06 

. Loss. . - - ,12 

13.10 

The uUimate composition of this coal, dried at 212^, is as follows: 

Carbon. 66.000 

Hydrogen. **. 4.244 

Sulphur, .820 

Oxygen, nitrogen, and loss. 13.436 

Ashes. ^.-. 16.600 



X 



100.000 

The large proportion of earthy matter in this coal considerably di- 
minishes its value; but, &s the ashes contain but very small quantities 
of lime and magnesia, they will not be likely to fuse into clinker, ex^ 
cept at an exceedingly high temperature. The specimen examined 
appeared to have been taken from the out-crop of the coal ; it is possi- 
ble that the interior portion may be more pure, although it is likely to 
contain rather more sulphur. 

No. 135 — Coal. Labeled ^^Wrighfs Mountain CJoal^ Townes and 

EtrkweUy Hopkins county^ jS^." 

This coal, of which the description and proximate analysis are given 
on page 339 of the former report, has been submitted to ultimate analy^ 
sis with the following results, viz : 

Carbon. 77.400 

Hydrogen, . - - ^ 4.999 

Sulphur, •1.060 

Nitrogen, 1.620 

Oxygen and loss, - - - 12.621 

Abhes, - - 2.400 

100.000 
•ErroBemuly printed in the former report 0.106. 
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JEFFERSON COUNTY. 

No. 521 — Hydraulic Limestone (Unburnt.) ^^From the Falls of the 

Ohio river at Louisville^ Jefferson county^ KyP 

A greenish-grey, dully fine granular limestone; adheres slightly to 
the tongue; powder light-grey. 

Composition, dried at 212** F.— 

Carbonate of lime, - - - 50.43 m» 28 29 Lime. 

Carbonate of magnesia, - - 18.67 »■ 8.89 J/o^ne«»a. 
Alumina, and oxides of iron and 

manganese, ... 2.93 

Phosphoric acid, ... .06 

Sulphuric acid, - - • 1.58 

Potash. - - • - .32 

Soda, - - - - .13 

r Silica, .... 22.58 

Silica and insoluWe silicates, - 25.78 | Alumina colored viih ox- 

Loss, .10 i ideofiron, - - 2.88 

I Lime, magnesia & loss, .32 



100.00 



25.78 



The air-dried rock lost 70 per cent of moisttirey at 212° F. 

The analysis of this welUknown water-lime will serve for compari- 
son with that of other limestones supposed to possess hydraulic quali- 
ties. 

No. 522 — Soil. Labeled ^^Virgin Soil^ from E. B. G'BannorCsfarmy 
G'BannorCs siaHon^ overlyivg cellular magnesian limestone, of the 
Upper Silurian Formation^ twelve miles from Louisville^ Jefferson 
county, Ky.^^ 

Dried soil of a grey -brown color; some small rounded particles of 
iron ore noticed in it As this and the following soils were received 
just before this report was made up there was not time for digestion in 
water containing carbonic acid, to ascertain the relative amount of mat- 
ters soluble in that menstruum; they were therefore submitted to or- 
dinary analysis, dried at 370 F. 

The composiiiou of this soil is as follows: 



^^^ 
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Organic and volatile matUrs, 7.996 

Alumina, and oxides of iron and manganese, 7.480 

Carbonate of lime, .394 

Magnesia. .240 

Phosphoric acid, ,go6 

Sulphuric acid, .082 

Potash, .200 

Soda, .043 

Sand and insoluble silicates, 83.134 

Loss, .226 

100.000 

The air-dried soil lost 4.42 per cent, of moisture at 370^ 

No. 523 — Soil. Labekd^'SoU from an old fields over cellular magne- 
Stan limestone of the Upper Silurian Formation^ which lies from six 
to twelve feet beneath the surface. Has been from twenty -five to thir- 
ty years in cultivation; E. B. O^Bannon^s farm. ( Would it be a 
good soil for the cultivation of the grapcT^'^ 

Color of tho dried soil light greyish-brown; lighter than the preced- 
ing. 

Compcsition, dried at 400* F.— 

Organic and volatile matters, 4 606 

Alumina, and oxides of iron and manganese, . . - - 6.240 

Carbonate of lime, -316 

Mrtgnesia, - .200 

Phosphoric acid, • - .191 

Sulphuric acid, .C67 

Potash, .168 

Soda, .070 

Sand and insoluble silicates, 88.318 

100.000 

The air-dried soil lost 2.80 per cent, of moisture^ at 400® F. 

By comparison of the two preceding analyses it will be seen what 
the soil, which has been in cultivation for twenty-five to thirty years, 
has lost of its original value: First It has lost organic and volatile 
malterSj which is evinced also in its lighter color, and in the smaller 
quantity of moisture which it is capable of holding at the ordinary 
temperature, but which was driven off at the heat of 400^ These 
oiigaoio matters absorb and retain moisture with great power. Besides 
ibe QouriBbment which organio matters in the soil give directly to veg* 
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etables, by their gradual decomposition and change, these sabstances 
also greatly increase the solubility of the earthy and saline ingredi- 
ents in the soil, which are necessary to vegetable growth. Second. 
It has lost some of every mineral ingredient of the soil which enters eV 
to the vegetable composition: as lime, magnesia, oxide of iron, phosphoric 
acid, sulphur, and the alkalies. The only apparent exception to this 
is in the greater proportion of soda in the old soil than in the virgin 
soil. This increase may have been occasioned by the ordinary free use 
of salt on the farm, and its transfer to the cultivated field by the ani- 
mals feeding on it. It will be seen, in the third place, that the proper- 
of alumina and oxide of iron to the sand and silicates is smaller in the 
soil of the old field than in the virgin soil, cultivation having, perhaps, 
favored the washing down into the sub-soil those ingredients which are 
the most readily transported by water. To renovate this field to its 
original state would require the application of ordinary barn-yard ma- 
nure, which contains all the ingredients which have been removed from 
it except the alumina^ and oxides of iron and manganese. To supply 
these, if it be deemed desirable, the red sub-soil found on the washed 
slopes of the old field, presently to be described, would answer very 
well, applied as a top dressing; but the immediate sul>soil, next to be 
described, does not, by its analysis, promise to be of any service in this 
or in any other respect. 

Would this be a good soil for the cultivation of the grapei If it has 
sufficient dminage to prevent the habitual lodgement of water in the 
sub-soil, there is nothing in the composition of the soil to forbid its use 
for this purpose. The soil which will produce good Indian corn will 
generally produce the grape. The vine requires for its growth, and 
the production of its fruit, precisely the same mineral ingredients which 
are necessary to every other crop which may be produced on the soil, 
differing in this respect from them only in the proportion of these sev- 
ral ingredients. The juice of the grape contains a coBsiderable pro- 
portion of potashj much of which is deposited in the wine-cask, after 
fermentation, in the form of tartar, (acid tartrate of potash,) and which 
must be supplied to the growing vine from the soil to enable it to pro* 
duce the grape. It has hence been generally believed that vineyard 
coiture tends speedily to exhaust the soil of its alkalies, unless they 
are habitually re-appdied in manures. This is true in regard to every 
ffrmi ocop which 10 otfxied off tiie grwnd: as bay, taraipB, potatoes 
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and (especially tobacco, and the fruits of the orchard; whilst the 
indiaa corn and other grains carry off less of the alkalies they also re- 
quire and remove them in considerable proportion ; and Boussingault, 
of France, has arrived at the conclusion, from his experiments on his 
vineyard of 170 acres, in Alsace, that the grape does not remove any 
more of the valuable mineral substances from the soil, annually, than 
the ordinary grain and root crops. 

The following tabular view of his results, from an equal surface of 
ground to each crop, is given in Liebig and Kopp's Jahresbericht fur 
1850. 



Removed by — 


PoUsh. 


Soda. 


Lime. 


Magneaia 


Phospho- 
ric acid. 


Sulphario 
acid. 


(Wine, . 
The vine. < Husks, 

fSmaU wood, 


1153 

12.07 

4 64 


0.13 
0.13 


17.48 
3.50 
0.51 


3.91 
0.72 
0.95 


6.66 
3.50 
2.27 


1.02 
1.77 
053 


Total, .... 


28.24 




0.26 


21.49 


5.58 


12.43 


3.32 


Potatoes, ... - 

Beeta, 

Wheat with straw, - 


10^1 

153.0 

45.9 




- 




23.8 

904 

323.0 


- 



The leaves of the vine were not taken into the estimation, because 
they fall and decay on the soil. 

The quantity of grape-juice produced, per acre, is greater in this 
county than that obtained in the vineyards of France, but in the 
above figures, if they are to be taken as correct data, there is a wide 
margin for increase. The great reputation of Boussingault as an accu- 
rate analyst and observer must be the guarantee of their correctness. In 
corroboration of those facts are the more recent analyses, by Berthier, 
of the fruit and wine, stems, and leaves of the vine, showing that the 
great demand made upon the soil for alkali is not so much for ^^grapeSy 
but for growth of the wood and the leavesj so that, if these are net re- 
moved, the crop does not prove inordinately exhaustive. 

To return to the two comparative soil analyses. The difference be- 
tween the proportions, of the valuable ingredients of the two above 
stated, may seem quite unimportant on a superficial examination, but 
when we apply these differences to the more than three miUiom of 
pounds of «oi7fvi^hich are contained in an acre of ground, calculated on- 
ly to the dept| of one foot, we may see their significance. Thus the 



224 CHEMICAL BEPORT OF GEOLOGICAL SURVET. 

the potash in the virgin soil is in proportion of 0.200 per cent, and in 
the soil of the old field in that of 0.158. This proportion gives six ikau- 
sand pounds of potash to the acre of earth, one foot deep, in the new 
soily and four thousand seven hundred and forty pounds only into the 
oldy showing, that if the old soil was originally like the neighboring 
virgin soil, it has lost, amongst other ingredients, as much as one thou- 
sand two hundred and sixty pounds of potash from the acre, within 
one foot of the surface only. To restore to it this amount of alkali 
alone would require the application of a large amount of ordinary 
manure. 

No. 524 — Sub-soil. Labeled ^^Sub-soilj seven to twelve incites under 
the surface, old field twenty-five to thirty years in ctdlivation, over cel- 
lular maynesian limestone of tfie Lower Silurian Formaiionj E. B. 
G" Bannon s farm^ Jefferson county ^ Ky^ 

Color of the dried soil light greyish-brown. 

Composition, dried at 400® F. — 

Organic and Tolatile matters, 2.844 

Alumina, and oxides of iron and manganese, .... 6.336 

Carbonate of lime, .866 

Magnesia, .226 

Phosphoric acid, - .0S9 

Sulphuric acid, .082 

Potash, .181 

Soda, .028 

Sand and insoluble silicates, - - 89.900 

Loss, .049 

100.000 

The air-dried sub-soil lost 2.98 per cent of moisture at 400° F. 

By the examination of this upper sub-soil it does not appear that 
any of the valuable ingredients of the surface-soil have lodged in it 
It contains, it is true, more potash, and has less organic matter, but in 
other respects does not materially differ from the upper soil. A 
greater difference may be seen in the deeper sub-soil, the analysis of 
which will next be given. 

No. 525 — Sub-soil. Labeled ^^Red sub-soil, on the washed slopes of an 
old field, found almost universally a few feet under the surface, E, B. 
O^Bannon'sfarm, Jefferson county ^ Ky^ 
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Gdor of the dried soil light brick-red ; it oontaios some small nod- 
ules of iroD ore. 

Composition^ dried at 400^ F.— > 

Organic and volatile mHtCers, • - • - - - • 311^ 

Aiumiua, and oxides of iroQ and manganese* .... 17.020 

CHrbonate of lime, .194 

MagnesiH, .366 

Phosphoric acid, -- .497 

Sulphuric acid, .088 

Potabh, .«97 



Soda, .... 
Shu J and insoluble silicates. 
Loss, .... 



•Ill 

77.434 

.881 



100.000 

The air-dried stib-soil lost S.60 per cent of ntoisiurCf at 400^ F. 

No. 52 fi — Soil. Labeled '^ Soil from a poor point of old fields where 
gravel iron ore prevails^ E. B. O'Bannon^s farniy Jefferson county ^ 
Kyr 

Color of the dried soil rather lighter than that of the preceding ; 
sod pebbles of iron ore, very dark in appearance when broken. 

Cornponiiivn, dried at 380® F.— 

Orgnnic and voUtite matters, 4.390 

Alumina, and oxides of iron and manganese. 

Carbonate of lime. 

Magnesia, 



Phosphoric acid. 
Sulphuric acid. 
Potash, 
Soda, - 
Sand and insoluble silicates. 
Loss, 



11 84J 
.236 
.216 
.126 
.109 
.239 
.043 

82.694 
.468 



lOO.UOO 

The air-dried soil lost 3.9 1 per cent, of moisture at 380^ F. 

The cause of the unproductiveness of this soil lies more in the state 
of aggregation than the composition, as shown by the chemi(*al analy- 
sis. The V tluable ingredients necessary to vegetable growth are con- 
tained in it in at le ist as large proportions as in the earth from the other 
portions of the field; but in this there is doubtless a larger quantilg 
of them locked up in the pebbles of so-coiled iron ore, which the fibres 

99 



I 



« 
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of the vegetable roots cannot penetrate. If^ by any means, these were 
to be disintegrated or pulverised, the soil would doubtless be rendered 
more fertile. Doubtless if these several soils had been digested in the 
carbonated water this one would have given up much less of soluble 
extract to that menstruum than the others. The iron gravel, diffused 
through this soil, has been also submitted to analysis. 

No. 527 — Ferruginous Gravel. Labeled ^^Gravel of Iron Ore, die- 
seminated in the stib-soil over ceJMar magnesian limestone, E. B. 
O* BannorC s farm, Jeff^erson county^ Ky^'' 

Irregular tuberculated lumps, from the size of a large hickory nut 
down to that of a mustard seed; easily broken; fracture showing a 
general dark appearance, like that of peroxide of manganese ; some of 
the lumps presented some included lighter earthy matter like clay; 
powder of a snuff-brown color. It dissolved in hydrochloric acid with 
the escape of chlorine. It contained no protoxide of iron, but much 
oxide of manganese. 

Campositian, dried at SIS'" F. — 

Oxide of iron and alumina, 53.90 

Brown oxide of manganeae^ 4.28 

Carbonate of lime, .68 

Carbonate of magnesia, l,n 

Alkalies and acids not estimated. 

Silex and insoluble silicates, -68.18 

Combined water, 8.20 

Loss, 1.64 

100.00 

Dried at 212^ it lost 2.80 per cent of moisture. 

Ko. 628 — ^Limestone. Labeled ^* Cellular {Moffnesian?) Limestoney 
found about six to ten feet under the surface of the ground, where the 
preceding soils were collected, G'Bannoiris farm, Jefferson county, 
Ky. Upper Silurian Formation.^* 

A light-grey, friable cellular rock, layers and cavities covered with 
minute crystals. 
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Componiian, dried at 212^ F. — 

Carbonate of lime, • • - 60.76 — 28.49 XtHM. 

Carbonate of magnesia, - • 46.00 
Alumina, oxides of iron and 

manganese, and phosphates, 1.78 

Sulphuric acid, ... .04 

Potash, .21 

Soda, .36 

Silex and insoluble silicates, - 2.48 

100.62 

The air-dried rock lost 0.20 per cent of moisture at 2 1 2^. 

No. 529 — Soil. Labeled ^^ Virgin soil, over compact maffnesian build-' 
ing stone of the Upper Silurian Formation^ White Oak ridge, at 
Pleasant Grove meeting houscj Wm. Galey^s farm, Jefferson county , 
Ky. {This soil is considered not more thaa one half as productive as 
that over the cellular magnesian limestone.^*) 

Dried soil of a dirty grey-bufif color. 

CitrnpoiUioi^, dried at 400"" F.— 

Organic and volatile matters, 3.761 

Alumina and oxides of iron and manganese, - • 6.962 

Carbonate of lime, .166 

Magnesia, -.. .240 

Phosphoric acid, .088 

Sulphuric acid, .340 

Potash, .177 

Soda, - ..... . . - . - .081 

Silex and insoluble silicates, 88.294 

100.039 

• 

The air-dried soil lost 3.22 per cent, of moisture at 400^. 

Contains less organic matters, phosphoric acid, and alkalies, and a 
larger proportion of sand and silicates, than the soil over the cellular 
magnesian limestone. 

No. 530 — ^LiMESTONB. Labeled ^^Magnesian Building Stone, found un* 
der the preceding soil, Upper Silurian Formation, same locality a» 
the last, Jfferson county, KyP 

A fine grained, light-grey limestone; weathered sur&ces having a 
buff discoloration, with peroxide of iron ; under the lens appears to be 
made up of a mass of pure ciystalUne grains. 
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Composition, driedHt«l2^F.— 

CHilionateof lime, • • 6636 -■ 31.62 of Lime. 

C»irbonMte of magnesia, - - 37.07 
Alumina, oxid«;R of iron and 

mMnganese, niid pho>phate8, 1.28 
Sulj'huric acid, a trace. 

Potash, .33 

Soda, .36 

Silix and insoluble silicates, - 6.C8 



101 07 

The air-dried rock lost 0.10 per cent of moisture at 212^ 
Thia is proLabiy a very dur.ible stone; and, in consequence of 
its vtry slow dibinttgration, can oommunicate vtry little soluble mater- 
ial to the soil above it It restnibles a good dml, in compobilion, the 
magnesian building stone from Grimes' quarry, in Fayette county, 
which is remarkable fur its gnat duiability amongst the rocks of that 
region. 

LAUREL COUNTY. 

No. 406 — Impube Cabbonaoe op Iron. Labeled *^Iron Ore^ White 
Ou/c, Laurel countf/f Kf/.y from {jfeneral Jaelcson. {Examine for 
other metal^y) 

A dark-grey, fine granular mineral, showing minute spangles of 
mrca, and some incrustation, in parts, with sulphate of liflie; wteth- 
ered surface of yellowish add reddish-Lrown color. 

Specific gravity, 3.126 

CompoMnn. drit-d at 212'' F. — 

Cttrbooate of iron» - - -32 

Oxide of iron, • • • 6 

Carbonate of lime, • • - 2.96 

Carbonate of magnesia, • • B.60 

Carbonate 6f maBganeie. - :64 

Alumina, • . . • 1.65 

Photfiphorio acid, • • - 1 .00 

Pota»b, . • ^. . . .42 

Soda, .01 

SiU'X and iniM>1uble silicates, • 51.65 

Organic mailer and loss, • .98 

100.00 

The air-dxifiA xnineiBl'lostH).30.p« sant of mmiure^ at 212^ 



^^> wmm 19.10 percent, of Iron, 
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Contains too small a proportion of iron to be proGtable smelted 
alone. 

No. 410 — Carbonate of Iron. Labeled ^^Iron Ore^ Cra'g'B creeky 
Laurel count if , Sj/. {Exantimfor other metals^) 

A dense, dark-grey, fine granular rock ; exhibiting some minute 
spangles of mica ; weathered surface dark-reddish and yellowish-brown; 
powder grey. 

Specific gravity, .--.... 3.395 
CotnposUion, diied al 8l2o F. — 



CHrbonate of iron, - 


68.46^ 


Oxide of iron. 


3.41. 


CarbonHte of lime, • 


.75 


rarboDMie of magnesia, - 


• 3 73 


CNrbonale of manganese, 


1.31 


Alumina, . - . . 


1.43 


Phosphoric acid. 


.52 


Potash, . - - . 


.34 


8odH, . . * . 


.07 


Organic matter, - • < 


.79 


Siltrac a&d inaoluble silicates, - 


19 65 



V ■» 35.45 per cent, of Iron, 



100.46 

The air-dried ore lost 0.40 per cent, of moisture at 212®. 
A vtry good iron ore, which could be readily smelted, after roast- 
ing, by the aid of the ordinary flux of limestone. 

No. 411 — Cabbonatb or Iron. Labeled ^^Iron Ore, two and a half 
m'les from Mr. Hargats^ Robinson creeks Laurel countff, Ky. {Ex- 
amine for other metals^) 

A dark-grey, dull, fine granular ore, with a shining mineral resem* 
bling zinc blend or brown ^[ar, filling some of the small fissures; not 
adhering to the tongue; powder yellowish-grey. 

Specific gravity, «..•••• ^.35^ 

Chmpo»iiion, dried at 2I2<» F.-« 

^2 67} "■ ^'^^ ^ ^^^' ^' ^^ 
5.85 

9. Id 

.86 
•3^ 



Carbonate of iron, • 
Oxide of iron. 
Carbonate of lime, 
•Carbonate of magnesia, • 
Carbonate of manganese, 
A1umin>», -->•-• 



Flios^horio acid, 



•63 
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Potash, - • ^ - .34 

Soda, .33 

Wex and insoluble silicates, • 12.68 

Traces of sulphur, sine, ^ loss, 1.09 

100.00 

The air-dried ore lost 0.40 per cent of moisture at 212^ 
Resembling the preceding, but containing rather less silica and 
more carbonates of lime and magnesia. This ore would require little 
or no limestone to flux it; and would most probably yield its iron 
with facility, without any addition. 

No. 224 — Soil. Labeled ^^Soil of Laurel county^ Kentucky^ derived 
from the argillaceous shale and soft sandsionej near the base of the 
Coal Measures^ above the Conglomerate and near the base of the Mu- 
riatiferous grouped 

Color of the dried soil dark-grey ; sifted through a seive, having 
one hundred and sixty-nine apertures to the inch, it left about one- 
eighth of its weight of fragments of soft reddish and dark^brown 
ferruginous sandstone. The finer portion, carefully washed with wa- 
ter, left about 42. per cent, of sand, of which all but about 5.5 per 
cent, was fine enough to pass through the finest bolting-cloth. The 
coarser portion was found, by the lens, to consist principally of round- 
ed and flat fragments of ferruginous sandstone. One thousand grains 
of the air-dried soil, digested for a month in water containing carbon- 
ic acid, gave up nearly two and a half grains of soluble extract j of the. 
following composition, dried at 212°: 

Orains. 
Organic and volatile matters, ..••... 0.710 

Alumina, oxide of iron, and phosphates, .287 

Lime, .937 

Magnesia, .066" 

Brown oxide of manganese, *.■.•'..'-• .029 

Sulphuric acid, - - •• .17p 

Potash, ....- .067 

Soda, - - 007 

Silica, .130 

2.404 

The aiiKlried soil lost 3.60 per cent t>f nnietwre at 400^ F. 



CHBUICAL BEFOBT OF GEOLOOICAL SUBTET. 2S1 

Dried at which temperature its composiiian is as follows: 

Organic and Tolatile matters, 8.190 

Alumina and oxide of iron, 8.926 

Oxide of manganese, -- .078 

Carbonate of lime, - - ,116 

Magnesia, .280 

Phosphoric acid, .139 

Sulphuric acid, .356 

Potash, .239 

Soda, .021 

Chlorine, .009 

Sand and insoluble silicates, - 83.626 

Loss, .021 

100.000 
LAWRENCE COUNTY. 

No. 466 — Coal. Labeled ^^McRenrtf% big Bevenfeet coaly branch of 
Three Mile creek, over sandstone, between Tug and Louisa forks of 
Big Sandy river, Lawrence county, KyP 

A moderately soft, glossy-black coal, with some fibrous coal between 
the layers, aud occasionally some pyritous matter, and a little ochre- 
ous incrustation resulting fix>m its decomposition. Heated over the 
spirit-lamp it decrepitated, softened, and swelled up considerably into 
an inflated coke, burning with a smokey yellow flame. A coking 
coal. 

Specific gravity, 1 .326 

* 

Proximate Analysis. 

Misture, - - - - 3.60) ^^^^ ^^j^^.,^ ^^^^^ ^ ^^ ^ 

Volatile combustible matters, - 35 90) 

Carbon in the coke - - » «>f Coke, oellnlar, - - 61.60 

Ashes, (lilac colored,) - - 7.00) 

100.00 100.00 

The composition of the ash is as follows: 

Silica, 2.18 

Alumina, and oxide of iron, • 4.23 

Lime, ..,-. .og 

Magnesia, .28 

Lofs, .23 

7.00 
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Submitted to ultimate annlysis it gave the fallowing recults: 

„ . 7«.665 

P;-;^"' - ' 6 111 

"y^~-"^"'- I.7S0 

Sulphur, . - - 

Oxven, nitrogen, and loss, 13 084 

^ i"" 7A(H> 

Ashes* . • - 

toouuo 

jj^^ 4(j9 Coal. Labeled ^^ Keener s coal^ three to four feet thick, three 

m'les above Termans Ferry, Big Sandy river, Lawrence county, KyP 
A shining pitch-black coal; not very h ird; breaking into thin l.iy- 
era; fibrous coal, with pyritous matter, evident by the lens, between 
the layers, and some effloresence of sulphate of iron. Over the spirit- 
lamp it softens, and the fragments agglutinate and swell into a moder- 
ately dense cellular coke; it does not decrepitate much. 

Sptcific gravity, ^-^o? 

Piviumate Analysis, 

Moisture, - - - - ^ ' *H Total volatile matters, - 37.80 

VuUiile combustible matters, - 33.7UJ 

Carbon in oake. . - - 5^ 00^ ^^^^ ^^^^^ ^ , gg 2^^ 

Aabes, (light grey,) - '_^* 

lOU.OO luO.GO 

The composilion of the ash of this coal was found to be — 

Grains, 

Silica, . . . , 339 

Alumina and oxide of iron, 4.48 

Magne^ia, -- .18 

Lime, a trace, and loss, ..-....- .36 

8.40 

On ultimate andysis this coal gave 

Carbon, 70.200 

Hydrogen, .-• 4.777 

Sulphur, ' 4*<> 

Oxygen, nitrogen, and loss, ..---- 13.953 

Ashes, gg^ 

lUO.OUO 

Both very good caals^ with a little more than the average proportion 
of aahea. 
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No. 325 — Ferrugixous Limestone. Labeled ^^Segregations in the 

creeky seven miles below MiUiom\ {How much Iron?) Big Sandg 
Railroad, Lawrence county^ Ky.^^ 

A dark-grey, fine granular ore, with a dirty-yellowish-brown weath- 
ered surface; resembles a dark colored limestone; powder of a light- 
grey color. 

CompottUion, dried at 2!2* F. — 

CMrbonat« of lime, - 50.95 

Carbonate of magnesia, 4.63 

Carbonate of iron, 3.01 

Oxide of iron, 4.62 

Alumina, 1.91 

Phosphoric acid, »36 

Potash, .•.- .57 

Soda, .31 

Or^ranic matters, 2.00 

Silcx and insoluble silicates, - - • • - • - 32. 17 



100.43 

The air-dried mineral lost 0.70 percent of moisture at 212^ 

LINCOLN COUNTY. 

No. 531 — ^Mineral Water. Labeled ^^From the Grove Spring, in the 
yard of the proprietor of the Crab Orchard Springs, Mr. CuldweU^ 
Lincoln counly, Ky^^ 

A chalybeate water, which had deposited a little of \\& oxi^e of iroQ 
in the bottle in which it was brought 

Evaporated to dryness, at 212% this water left 0.384 of a grain of 
solid residuum to the 1,000 grains of the water. 

The composition of this mineral water was fouad to be, in 1,000 
grains of the water — 

Carbonate of iron, - - - 0.021^ 

Carbonate of manganese* • .005 ! Held in solution in the water* 

Carbonate of lime, • - .195 j by carbonic actV. 

Carbonate of magnesia, • - .04 1 j 

Sulphate of magnetsia, • - .056 

Sulphate of potash, • - .013 

30 
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Chloride of 8odittin» - - .013 

Snica, .040 

Nitric acid, a trace. 



0.384 

It contained also free carbonic acid, which was not estimated. 

No. 532 — MiNEBAL Waier. Labekd ^^Fram the ^Braum Sprivg^^ half 
a mile from Crab Orchard^ on the Lancaster TumpikeJ** 

A chalybeate water; it had been partly decomposed, and the oxide 
of iron separated in the bottle during carriage, but its composition 
was ascertained after mixing the sediment fully with the water. One 
thousand grains of the water lefl 0.442 grains of solid residuum, on 
eTaporation to dryness, at 212°. 

The composition of this water was found to be, in one thousand 
grains — 

Carbonate of iron, - - - 0.0«8 ^ 

Carbonate of manganese, • .006 I Held in solution in the water, 

Carbonate of lime, * - .117 [by free carbonic acid. 

Carbonate of magnesia, - - .020 J ^ 

Salphate of magnesia, - • .112 

Sulphate of lime, - - - .015 

Sulphate of potash, - - jd28 

Chloride of sodium, - - .018 

Silica, .046 

Moteture and loss, - . • .053 



0.442 grs. 

The free carbonic acid, also present, was not estimated. 

No. 533— Mineral Water. ''lirom the 'Field Spring,' on the lot of 
the proprietor of the Or ah Orchard Springe, Mr. John H. Caldwell^ 
Lincoln county, KyP 

A chalybeate water. A thousand grains of the water ooDtain about 
0.446 of a grain of solid matter, dried at 212^ 

The composition of this mineral i?^ater may be thus stated, in one 
thousand grains of the water-*- 
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Held in lolation by carbonic acid^ 



Carbonates of iron & manganese, 0.0 1 5 


Carbonate of lime, - 


- .139 


Carbonate of magnesia, 


. .131 


Sulphate of magnesia. 


- .066 


Sulphate of soda, - 


. .024 


Sulphate of potash. 


. .022 


Chloride of sodium. 


• .008 


Silica, - * - 


. .041 



0.446 

The free carbonic acid present was not estimated. 

Whilst these three chalybeate waters each contain about the same 
amount of saline matters, they present some differences in the proper^ 
tions of the several ingredients. The ^^Brown Spring" contains rather 
the largest quantity of carbonate of iron, and the '^Field Spring'' the 
least. The carbonate of magnesia is in larger amount in the Field 
spring, and the sulphate of magnesia in the Brown spring. The pro- 
portion of carbonate of lime is highest in the Field spring. 

All these waters are good saline (MlybeateSj and applicable in all 
cases to which such remedies are appropriate. Whether experience 
in the use of the waters from these several wells has exhibited any dif- 
ference in the effects on the system, attributable to the slight differ** 
ences of composition, the writer is not informed. 

By comparing these with the waters from the several chalybeate 
springs at Bryant's springs, near Crab Orchard, to be described further 
on, a considerable analogy of composition will also be observed. 

No. 534 — Mineral Water. Labeled ^^From HowarcTs Sulphur Welty 
one and a half miles from Crab Orchard, on the Ml. Vernon road^ 
Lincoln county^ Ky?^ 

A wUie sulphur water; but all the aulphutetted hydrogen had been 
decomposed by carriage. 

Specific gravity, 1.00007 

One thousand grains of the water contained 0.164 of a giaia of 
aolid matter, dried at 212^ 
The oampasitiM of the water is asioUowSi in 1|Q00 gouna; 
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CnrbonAte of mAgnesia, 


0.C66 


Carbonate of lime, 


.013 


Sill ph Hie of nmgneistii, • 


.012 


Sulplmie of potH>h, 


.008 


AIumiuR, and trace of phos* 




plui'e. .... 


.002 


Chloride of sodium, 


.017 


Silica, - - - - - 


.022 


Moisture and loss, 


.025 



^ I Held in solution by carbonic acid, 
.013) ^ 



164 

It contained also sulphuretted hydrogen and caibonic acid gases — 
amount of which was not eslimatetl. 

The medicinal virtues of the water would depend principally on the 
suli>huretted hydrogen, and on the dcpurative influence of the water 
taken in considerable quantities; whether the Faline ingredients, which 
together amount only to a little more than a gi-ain to the pound avour- 
du{)oi8, are sufTcient to extrt much sensible action on the system, is 
somewhat questionable, especially as they are not of a vtry potent 
nature. This water is, nevertheless^ a good weak sulphur water. 

No. 535 — MiKEFAL Wateh. Labeled ^^lYafer from ^Upsom Sprirtg^ 
(iVo. 1) one mile from Crab Orchard^ on the Lancaster Turnpike^ 
Lincoln counlffy Ky^ 

Specific gravity, * * I.C041 

One thousand giains evaporated to dryness at 212^ led 5.428 grains 
of solid ealiue matter. The wattr was found, also, to contain a con- 
sidtrable amount of free carbonic acid, which was not estimated^ 

Confpoaiiion, in 1,000 grains of the water. 

Grains, 

' I Held iQ solution by carbonic acid. 
.116) ' 



Carbonate of lime, - 


. 0.673 


Carbonate of magnesia, « 


- .116 


Carbonate of iron, a trace. 




Sulphate of magneAia, 


- 3.454 


Sulphate of liine. 


• .203 


Sulphate of potash» 


. .067 


Sulphate of soda, • 


- .774 


Chloridis of «>diuin» 


- .081 


SkiMt « 1* « . 


• .060 



«.4S< 
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No. 530 — MiNLRAL Water. Labeled ^^Water from the Epsom Spring 
al Fokf/sj half a mile from the centre of Crab Orchard, on the Fall 
Dick road.'^ 

Specific gravily, 1 .0068 

One thousand grains of the water, evaporated to dryness at 212^, 
left C.884 grains of solid saline matter. 

The composition of this water may be stated aa follows, in 1 ^000 
grains of the water: 

Grains. 

CArbonate of lime, - - - 0.912) u u • i *• u u • -j 
^ - ^ > Held in solution by carbonic acid. 

CarbonAtt*. of rnHnganese, - ^131) 

Caibunateof iron, a trace. 

Sulphate uf Hirtgnesia, - - 3.5?0 

SulpliHte of lime, - • - .185 

Sulphate of potash, • - .170 

Sulphate of 8oda, - - - 1.013 

Chloride of bodium, - • '304 

Silica, ----- .066 

Moisture and loss, - - - .593 



6 884 

The amount of free carbonic acid present was not estimated. 

Although the sulphate of magnesia, (Epsom Salt,) is the principal 
saline ingredient of these '^Epsom Springs'^ at and near Cmb Orchard, 
the presence of the other saline ingredients, and of the carbonate of 
iron, modifies greatly the action of that well known ealt, so that the 
medicinal effecls, from the use of these waters, is consideribly differ* 
ent from that of a pure solution of sulphate of magnesia, and they 
are applicable to a greater variety of cases. 

The medicinal virtues of the saline matter of the Ciab Orchard 
Springs have been so highly appreciated of late that a large quantity 
of "Crab Orchard baits," obtained by evaporating the water to dry- 
ness in iron kettles, ha^ been sold by our druggists, and it has become 
an officinal article. Some of this 8alt<$, as manufactured by Mr. B. 
H. Sowdtr, from the water of ^-Sowder's Spring," near Crab Orchard, 
presently to be desoiibed, was submitted to chemical examination. 



No. 637~'Crab Orchard Salts. Brauffhi by Mr. B. H. Sowder. 

A moist granular powder, with a sligbb tinge of bxowniflb^ like the 
nhitest Havana sugary in appeaoMioa 
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Dried at 212° it lost more than twenty par cent of moisture. 

Composition, dried at 212* F. — 

Sulphate of magnesia, 63.19 

Sulphate of soda, 4.20 

Sulphate of potash, I'BO 

Sulphate of lime, ^- 2.64 

Chloride of sodium, 4.77 

Carbonate of lime, magnesia, and iron, and silica, . *> •. .89 

Bromine, a trace. 

Water of crystallation and loss, 22.61 

100.00 

This salt had been obtained by the evapotation of the water of the 
spring next to be described. The water was boiled down in an iron 
kettle, to a certain density, and then, afler allowing it to stand for some 
time in a wooden vessel, the clear liquid, drawn off from the mixed de* 
posit of carbonates of lime and magnesia and oxide of iron, thrown 
down by boiling, was evaporated to full dryness. 

By some of the manufacturers much attention is paid to this process 
of ^'purification" of the salt, so that it is entirely freed from oxide of 
iron and the precipitated carbonates, and is perfectly white; but whether 
the removal of these ingredients of the water is not injurious to the 
full medicinal virtue of the saline matter may well be questioned. 

The Grab Orchard salts have been much employed by the physi- 
cians of Lexington. They find them less drastic, and more tooiCi 
than pure unmixed Epsom Salts, and more likely to act on the liver, 
in the manner of calomel, when taken in small doses. 

No. 538 — ^Mineral Water. ^'Sent by B. H> Sawder from *^ Sawder^ s 
Spring j^ about a mile and a half from Crab Orchard^ on the north 
of tiie hill towards DicVs river^ near its base, and some 300 yards 
from the river. Spring yields about two hundred gaUons a day. 

Spedfio gravity, « - « • «> • » 1.006 

One thousand grains of the water, evaporated to dryness at 212% 
left 7.153 gninfiy of salitM- ig»^ti^^ urn tbouaand graios of the 
waten — --r- 
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CompotUhn — 



Carbonate of lime, 
Carbonate of magnesia. 
Carbonate of iron, a trace 
Sulphate of magnesia. 
Sulphate of lime, - 
Sulphate of potash. 
Sulphate of soda, - 
Chloride of sodium, 
Silica, . - - 
Bromine, a trace. 



Grains, 

> Held in solution by carbooio acid. 
.376) ^ 



2.989 

1.666 

.298 

.398 

1.000 

.021 



7.163 

The amount of free carbonic acid present in this water was not esti* 
mated. 

No. 539 — ^Mineral Water. From Bryanfs SpringBj near Crab Or- 
chard. Labeled {No. 1) ^^ChalybecUe Fountain in the valley ^^ Lin- 

coin county^ Ky. 

The water had deposited a slight brownish sediment in the bottle, and 
the cork was somewhat blackened; it gave a little brownish-white de- 
posit on boiling; reaction neutral. 

It was found to have the following composition^ in 1,000 grains: 

Carbonate of lime, - - - 0. 1 1 8) g^^^ .^ ^,^^^^ ^ ^^^^^ ^^^ 

Carbonate of magnesia, - - .024) 
Carbonate of iron, with trace of 

manganese, ... .007 

Sniphate of magnesia, - - .027 

Sniphate of potash, - - .010 

Chloride of sodium^ - - .088 

Silica, .017 



0.291 of a grain. 

Free carbonic acid not estimated. 

No. 640 — ^MmsBAL Water. From Sryamfs Springs, Lincoln county^ 
Ky. Labeled ^^Chaiyheaie{No. 2) from the Pasture Spring.^' 

A very slight, dark sediment had formed in the bottle, and the cork 
was more blackened than by the above described water; tafltea more 
chalybeate than that; gave a slight, brown precipitate on boiling; reao- 
tion neutnL 
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ComposHiofiy in 1,000 grains — 






Grain. 




* Carbonate of lime, - 


. 0.096\ 




Carbonate or magnesia, - 


- .037 [ 


Held in solution by carbonic acid. 


CarboDHte of iron, - 


- .021) 




Sulphate of lime, - 


- .010 




Sulphate of magnesia. 


- .070 




Sulphate of potash, 


. .026 




Chloride of sodium. 


- .015 




Silica, . - . - 


. .046 





0.320 

Free carbonic, not estimated. 

A somewhat stronger chalybeate than the ^'Valley Spring.'^ 

No. 541 — Mineral Water. From BryanCs aprlvgSy Lincoln county. 
Labeled ^^Sulphur Water {No. 3) Valley spring.^^ 

No sediment in the bottle; no discoloration of the cork; a very 
faint taste and smell of sulphuretted hydrogen ; gave no sediment on 
boiling. 

Composition^ in 1,000 grains — 

Grain. 

'" {• Held in solution by carbonic acid. 



Carbonate of lime, - 


- 0.093 


Carbonate of magnesia, - 


- .048 


Carbonate of iron, a trace. 




Sulphate of lime, a trace. 




Sulphate of magnesia. 


- .006 


Sulphate of potash. 


• .025 


Chloride of sodium. 


- .175 


Chloride of magnesium, - 


. .042 


Silica, . . - - 


- .015 



0.404 

The free carbonic acid and stdphuretled hydrogen present in the water 
were not estimated; a weak saline stdohur water. 

No. 542 — ^Mineral Water. From Bryants Springs, Lincoln county^ 
Ky. Labeled ''Sulphur Waier {No. i)from the Knob Spring.'' 

A little floculent black precipitate in the bottle; the cork was some- 
what blackened; a more decided taste and smell of sulphur than in 
the Iast> a slight titstQ of common salt evident; no sediment fom^d 
QD boiling. 
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Composiiianf in 1,000 gtains. 



Carbonate of iron, a trace. 
Chloride of sodium. 
Sulphate of magn«6ia» 
Sulphate of lime. 
Sulphate of soda, • 
Sulphate of potash, 
Silica, - . . - 



Grains, 



0.933 
.069 
.104 
.205 
.016 
.015 



1.342 



The esamination of the saline residuum, obtained by the evapora- 
tioD of some gallons of this water, would doubtless give evidence of 
the presence of traces of iodine and bromine. The free carbonic acid 
and sulphuretted hydrogen were not estimated. A stronger and more 
active saline sulphur water than the preceding. 

No. 543 — Mineral Water. From Bryants Springnj Lincoln county^ 

Ky. Labeled ^^Mr. Slones sulphur waters 

A very little black flocculent sediment in the bottle, and the cork 
had been somewhat blackened; the odor of sulphuretted hydrogen 
was scarcely peroeptibley and the taste very ikint Gave a light color- 
ed sediment on boiling. 

Composition J in 1 ,000 grains of the water — 



Carbonate of lime. 


- 0.068 


Carbonate of magnesia, - 
Carbonate of iron, - 


- .116 
• .026 


Sulphate of lime, • 
Sulphate of magnesia. 
Sulphate of potash, 
Chloride of sodium, a trace. 


• .012 
- .023 
. .007 


Silica, . . • - 


• .030 



0.272 of a grain. 

The free carbonic acid and sulphuretted hydrogen were not esti- 
mated. 

In this, and in the other sulphur waters described, the sulphuretted 
hydrogen had been decomposed during the transportation of the water 
to the laboratory; and the proportion of this gas, as well as of the 
carbonic acid, can only be correctly ascertained in water txamiu^d » . 



91 



/ 
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the fountain, or introduced there with cnre into bottles containing the 
proper re-agents, to bring these gases to a fixed state. 

No. 544 — ^MiNEBAL Water. From Brymfs SprinffSy Lincoln counttf^ 
Kff, Labeled " Well in front of Brf/anCs kouseJ** 

A little dark sediment in the bottle; no odor; a slight taste of Ep- 
som salt; deposits a whitish sediment on boiling. 

Composition J in 1,000 grains — 

Grains, 
Carbonate of lime, - - 0.480 



Carbonate of magnesia, 
Carbonate of iron, - 
Sulphate of magnesia. 
Sulphate of lime, - 
Sulphate of potash. 
Sulphate of soda, - 
Chloride of sodium. 
Silica, ... 



.013 > Held in solution by carbonic acid 
.019 
.904 
.966 
.066 
0.028 
.278 
.090 



2844 

The Amoant of free carbonio acid in this water was not estimated. 

This water resembles, in composition, the Epsom waters of the Crab 
Orchard springs, but, whilst it contains a smaller proportion of saline 
matters, it has a rather larger proportion of carbonate of iron and of 
sulphate of lime. 

No. 545 — Mineral Water. Labeled ^^ Stone Springj^ from Bryant 9 

Springs, Lincoln county^ Ky. 

Presented nothing remarkable in taste and pmell. There was a lit- 
tle flocculett precipitate of oxide of iron in the bottle, but the cork 
was not perceptibly blackened. One thousand grains of the water, 
evaporated to dryness, left but 0.05 of a grain of saline matter, which 
consisted of 

Sulphate of magnesia ; 

Sulphate of lime; 

Chloride of sodium; 

Carbonate of iron ; 

Carbonate of lime; and 

Carbonate of magnesia. 
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This is a remarkably pure water, and slightly chalybeate. Very 
few spring waters contaia so small a proportion of halinc matter as 
this, which has only about a thiid of agmin to the avoirdupois pound.' 

No. 407 — G \BB0NATE OF Iron. Labeled ^^^Flat lAck Iron Ore,^ in 
burnt shale, near Stanford, on Thomas Holmes^ land, Lincoln coun* 

ty. Kyr 

A dense, fine granular, greenish-grey carbonate of iron; powder of 
a dirty buff color. 

Specific gravity, • - 3.339 

CompoHiiion, dried at 21^^ F. — 



'CarboDHte of iron, • 
Oxide of iron. 
Alumina, - . - 
Phosphoric acid, 
Carbonate of lime, • 
C<«ri)onate of ma«;ne8ia, • 
Carbi>nate of manganese. 
Sulphur, . - • 

Potash, ... 

Soda, • . • • 
Silez and insoluble silicates, 
Water and loss, 



47 

10 

299 

.36 

7.26 

12.13 

3 03 

.21 

.67 

.24 

13.96 

.64 

lUO.OO 



'^H 30.77 per cent, of /rem. 
.66) ^ 



The air-dried ore lost 0.40 per cent of moisturty at 212° F. 
.. A very good iron ore, which would require very little addition of 
limestone to flux it. 

LIVINGSTON COUNTY. 

Na 240 — Coal. Labeled *^ Union Companffs Coal, bottom part ^ Lit^ 

tpffston countff, Ky^^ 

•• A glossy pitch-black coal; firm, but not very hard; a little fibrous 
coil, and some pyritous matter bat^veen the lityeri. Over the spirit* 
lamp it d33s not decrepitate exoapt in the pyriboas portions; softens^ 
swells a good deal, and agglutinates intoB lighb oellular coke} bura« 
ing with a smokey flame. 

Specific gravity, • .. i.366 

Iho tti^Mfo Mtf^fM of thiaiDOfil gGnre tbe IbUowiDg xeaultBt 
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Carbon, 78.000 

Hydrogen, • 4.977 

Sulphur, 630 

Nitrogen, .628 

Oxygen and loss, 7.166 

Ashes, 8.600 

100.000 

Submitted to distillation, at a heat gradually iDcreased to dull red- 
ness, one thousand grains of this coal gave 

148.00 grains thick dark-colored "crude oil/' 
38.00 grains ammoniacal water. 

750.00 grains light cellular coke; and 
4 65 cubic inches of good gas. 

Like the rest of the soft bituminous coals, this does not yield a 
large quantity of oily or waxy matters on distillation; but it gives a 
large proportion of good coke, and doubtless would answer well for the 
production of illuminating gas. Its proportion of sulphur is moder* 
ate. 

LOGAN COUNTY. 

No. 217 — Sob-^oiIm Labeled ^^Sub^soilj southern part of Logan coun* 
Iffy ten mikifrom Franklivy on the road from Kef/^urg. {Sulhcar^ 
ionfiTom Limestone FormaJiony^ 

Color of the dried sub-soil of a handsome dirty orange, or brownish* 
reddish-yellow color. Carefully washed with water this soil lefl 69^ 
per cent of greyish red s ind, of which all but altout 6i per cent, was 
vern fine; this coarser portion consists of rounded particles of hyaline 
and milky quartz, with a little admixture of ferruginous mineral. 

- One thousand grains, dried at the ordinary temperature, were digest- 
ed for a month in water containing carbonic acid, to which it give up 
only about half a grain of solid extract^ dried at 21'i% the coinp^ 
Hon of which was as follows: 

Organic and volatile matU-rs* .».••• 0.260 

Oxide of iron and alumina, ••.••• .036 

Brown ozid^ of niangan«se» .•..»* .027 

Phosphoric acM, - •••••«# jOM 
Snlphurio acid, not estimatod. 

Lime, • •■: ^-. •*. • • - •• .. • •!.*.• .037 

jiagnft^ ••• jOS0 
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Potash, -064 

Soda, .017 

Silica, .110 

0.585 of a gr. 

Dried at 400° F., this sub-soil lost 2.80 per cent <rf moisture, 
'Its composiiionj thus dried, was found to be — 

Organic and volatile matters, 3.14 

Oxide of iron, 3.66 

Alumina, 4.77 

Phosphoric acid, -..- .... .. ,14 

Sulphuric acid, not estimated. 

CarbonHte of lime, .30 

Mngnesia, .40 

Brovfn oiide of manganese, .18 

Potash, .18 

Soda, .03 

Siiez and insoluble silicates, 89.S7 

108.01 

The analysis of this subsoil may be compared with that of its su- 
perincumbent surface-soil, No. 141, given on pages 342 and 37(), of 
the preceding report It will be seen, that whilst that g ive a larger 
proportion of soluble matter to the wat^r containing carbonic acid, and 
contains a trifle more of organic and volatile constituents, and less 
phosphoric acid, yet the compodition of the two is strikingly alike—* 
making allowance for an evident error in the estimation of the oxide 
of iron and alumina, in this latter analysis, which causes the apparent 
excess of about two per cent in the sum. 

MOKEOB C0DI9Tr. 

No. 418 — ^LiMONiTB. Labeled ^^Ir 071 Ore^ Mulone's famiy Cole*sfork 

of Mill creek J Monroe county^ Ey.^^ 

A dense limonit:e, of a dark yellowish-brown color; with irregular 
cavities; and shining portions of a nearly black color; powder light 
yellowish-brown. 
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Compositfon, dried at 212° F.— 




Oxide uf iron, 


. 76.90 — 63.85 per cent, of Iran. 


Alumina, - . - 


.27 


Brown oxide of manganese. 


.95 


Carbonate of ]ime, 


.27 


Magnesia, , • • 


.73 


Phosphoric acid, 


.30 


Potash, 


.20 


Soda, - - - - 


.08 


Silex and insoluble silicates, 


. 9.35 


Combined water. 


- 11.79 



100.84 

The air-dried ore lost 1.40 per cent of moisture^ at 212^ F. 

Quite a pure hydrated oxide of iron, which, for successful smelting, 
must bo mixed with poorer ores and limestone. As previously stated, 
experience has proved that iron ores containing more than fifty per 
cent of iron cannot be so cheaply smelted in the high furnace as those 
which contain a larger proportion of earthy ingredients. 

No. 228 — Soil. Labeled ^^ Soil from the dividing ridge between Bar" 
ren and Cumberland rivers^ where the broom-sedge grass prevail^ 
Monroe counigj Kg. {Sub-carboniferous Sandstone or Knob For- 
maliony^ 

Color of the dried soil dark yellowish-grey. Sifted through a seive, 
with about 169 apertures to the inch, some cherty fragments were left. 
Carefully washed in water it gave about 52. percent of sand^ of which 
all but about 14. per cent' would go through bolting cloth of 5,000 
apertures to the inch; this coarser sand consisted of rounded particles 
of hyaline and milky quartz, and of yellow, red, and brown ferrugi* 
nous quartz: . . 

One thousand grains, dried at the ordinary teniperature, and digest- 
ed for a month in water containing carbonic acid, gave up neaiiy three 
grains of soluble extract^ of which ih^ composition wa^-— 

Organic and volatile matters, - •-. 0.920 

Alumina, oxide of iron and phoftphntes, ..*..- .468 
Brown oxide of maDganeset not batimaled. 

Carbonate of limOv • • - 1.078 

Magnesia, .026 

Bulphurio atoid, .119 

FoImIh MO 
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Soda, .040 

6ilica, --W .110 

Los», .062 

2.853 

The air-dried soil lost 1 .82 per cent of mmiure at 365^ F.; dried 
at which temperature its. composition was found to be as follows : 

Organic and volatile mattera, 4130 

Alumina, 2.700 

Oxide of iron, - - - - 2.120 

Carbonate of lime, .106 

Magnesia, .200 

Brown oxide of manganese, .116 

PhoKphurie acid, .076 

Sulphuric acid, not estimated. 

Potash, ,119 

Soda, .122 

Silex and insoluble silicates, 89.393 

Water and loss, .913 

100.000 

No. 454 — ^ZiNC Ore. Labeled ^^ Zinc and Lead Ore^^ from the rocks 
under the Devonian Black Slate^ Sulphur Lick^ Monroe county^ KyP 

A fine granular rock, containing carbonate of lime, with sulphurets 
of zinc and lead disseminated through it. 

Composition — 

Sulphuret of zinc, - • • 77.33 -» 61.77 per cent, of Zine, 

Silica, <bc., .... 17.48 

Carbonates of lime and magne- 
sia, and sulphuret of lead dis- 
seminated, - - - •6.19 

100.00 

If found in sufficient abundance might be profitably employed in 
the manufacture of zinc white paint. 

UUELESBtJRO COUNTS* 

No. 464 — Coal. Labeled ^^ Walker^ 8 Coaly one and a half miles west 

of TumerSy Muhlenburg caunfffy Kyf^ 

A dull looking coal, with the appearance of having been Weathered ; 
some signs of decomposed pyrites on its exposed surlaQe^; sepatates 
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easily into thin layers, between which are fibrous coal and impressions 
as of broad reed leaves. Over the spirit-lamp it does not decrepitate; 
burns with a smokey flame; softens and agglutinates somewhat, and 
swells into a moderately dense coke. 

Specific gravity, 1.271 

Proximate Analysis. 

Moisture. - - , - - 3 80 J Xotal volatile matten. - * 46.30 
VolHule combuslible matters, • 4 1 .60) 

Carbon in the coke - - 63.60) ^^^^^^^.^^^^jj^j^^ ^^^ 

Ashes, (dirty buff,) - - l.iof ^ * ^ 

100.00 100.00 

The composition of the ashes of this coal is as follows: 

Silica, 0.?9 

Alumina and oxide of iron, .58 

Lime, --.-. .lo 

Magnesia, .13 

1. 10 

The considerable proportion of lime and magnesia in this ash will 
make it more than usually fusible in a strong fire. 

By vltimate analysis this coal, dried at 212^, was found to be com- 
posed of 

Carbon, .•-•.-..•- 70.677 

Hydrogen, 6.199 

Sulphur, .640 

Nitrogen, oxygen, and loss, 13.384 

Ashes, l.«00 

100.000 

Quite a pure coal, but its lai^e proportion of oxygen and nitrogen 
prevents it from being a very good coking coal. 

No. 191 — Coal. Labeled '^ Robert'^ s Main Muddy River Coaly MuhUn- 

burg couvtyy Ky.^^ 

A very pure looking, dark, glossy coal, with scarcely anj appear- 
ance of fibrous coal between the layers, and only microscopical appear- 
ances of pyrites in a few spots; not soiling the fingers; firm, but not 
very hard. Over the spirit-lamp it decrepitntes a little; burns with a 
smokey flame; softens, swells up, and agglutiniites into a modemlely 
deaae ccUular wk^ with botiy oidal jpTpnuaeaqes. .' ' 
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Speeifio gravity, 1.26S 

Proximate Analysis. 

Moisture, - - - - / «^ I Total volaUle matters, . S8.S0 
Volatile combustible matters, - 32.60) 

Carbon in the coke, - • 66 

Ashes, (Hght-grey,) - - 6 



Carbon in the coke, - . ^^H Bright coke, - - 61.70 

.00) * 



100.00 100.00 

The proximate analysis of the lower portion of this coal was given 
by Dr. Owen in his first report, page 1 42. 
The composition of the ashes was found to be — 

Silica, 2.99 

Alumina, with little oxide of iron, 1 .68 

Lime, ,27 

Magnesia, .06 

Loss, .01 

6.00 

Submitted to ultimate analysis this coal, dried at 212^ F, gave of 

Carbon, 74.466 

Hydrogen, 4.933 

Sulphur, .906 

Nitrogen, 1.030 

Oxygen and lots, 13.076 

Ashes, 6.600 

100.000 

By destructive distillation, at a moderate heat, one thousand grains 
of Roberts^ coal gave 

102.10 grains of thick black tarry matter; 
1 19.80 grains of ammoniacal water of a dark purple color; 
669.60 grains of bright coke; 
Leaving 1 18.60 grains for loss and gas. 

1000.00 

The gas collected measured only 370 cubic inches, and was of mod- 
erately good quality. 

This coal is not, therefore, very well sotted to the manufacture of 
gas, nor for the production of Paraffin and Benzole, &c., by destruc* 
tive distillation. 

Its large proportions of oxygen and nitrogen injure it somewhat for 
these purposes: the hydrogen being, to an equivalent amount, monop- 

32 
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olized in the production of water and ammonia, by union with these 
gases; but it is a very good cual for domestic and manufacturing pur- 
poses generally, and no doubt yields a very good coke. 

The dark purple color of the ammoniacal watery obtained by its dis- 
tillation, is due to the presence of sulpho-cyauide of ammonium, which, 
by action on the iron of the tube of the retort produced the character- 
istic dark-purple compound, sulpho-cyanide of iron. Besides this com- 
pound the ammoniacal water contained hydrosulphate of ammonia and 
carbonate of ammonia. 

No. 156 — Coal. Labeled %McLean) Airdrie Coal, below the clay 
parlivffy six and three-twelfihs feel thickj Muhlenburg county j KijP 

The proximate analysis of this coal was given on page 352, of the 
former report. 

VUimate Analysis. 

CarboD, 76 091 

Hydrogen, 6.2«2 

Sulphur, 1.350 

Oxjgen, nitrogen, and loss, 13.937 

Ashes, 3.400 

lUO.OOO 

Does not differ much in composition from Roberts' coal, but the 
specimen examined contained rather more sulphur. 

No. 157 — Coal. Labeled ^^ Fades Coalj two and a half milts sotUh- 

west of Greenvillej Muhlenburg county, Ky.^^ 

The proximate analysis of this coal is also given on page 352 of the 

former report. 

Ultimate Analysis, 

Carbon, 76.865 

Hydrogen, -- 5.244 

Sulphur, .654 

Oxygen, nitrogen, and loss, --.-..- 13.847 

Ashes, 3.400 

100.000 

Closely resembles the two preceding in composition and properties. 
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OHIO COUNTY. 

No. 405 — ^LiMONiTE. Labeled ^'Irm Orel Top of the hUl at Mr. 
FrmdiSy f<even miles north of Hartford^ Ohio cotinitf, A'^." 

A porous, yellowish-brown niass. contaiuing a small bi-valve shell; 
under the lens exhibiting a few miuute spangles of mici and gmius of 
sand, united by a ferruginous cement; powder yellowish-brown. 

ComposUion, dried at 212° F. — 

39 48 — 27.64 p«r cent, of Iron. 



Oxide of iron, 


- 


- 39 48 


Alumina, 


- 


. l.Bl 


Brown oxide of manganese. 
Phosphoric acid, 


- 1.77 
.64 


Lime, a Irace. 






Magnesia, 
Putashr 


• 


• 1.12 
.34 


Soda, • * - 
Silex and insoluble silicates, 


.06 
- 47.37 


Combined water, 


- 


. 8.28 



100.87 

The air-dried ore lost 1 00 per cent of moisture, at 212^ 
Rather a poor silicious ore. 

No. 413 — LiMONHE. Labeled ^' ArgiUaceous Iron Ore, at Livcrmores 

landing, Ohio cottntg, Ay." 

Portion of a flat nodular mass, formed of concentric layers of brown- 
ish-yellow bydrated oxide of iron ; dull ; adhering strongly to the 
tongue; powder brownish-yellow; when it has been calcined, of a 
bright spanish*brown color. 



Composition, dried at 212" F.— 






Oxide of iron. 




60.18 -* 42.14 per cent, of Iron. 


Alumina, ... 




4.8fi 


Phosphoric acid. 




.60 


Lime, a trace. 






Magnesia, ... 




.73 


Brown oxide of manganese. 




.27 


PoUbh, 




.40 


Soda, .... 




.08 


8ilex and insoluble silicates. 




19.75 


Combraed water, * - 




13.. 4 



100.00 

The lur-dried ore lost 1.80 per cent of moisture at 212^ F. 
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No. 455 — ^Limestone. Lahded ^Hydraulic Limestone^ five miles north 

of Hartfordj Ohio courUy^ Ky^ 

A dark-grey, compact, limestone; glimmering with minute facets of 
calc^ireous sp^r; not adhering to the tongue; powder light-grey. 

Specific gravity, %.1%\ 

Composition, dried at !£12^ F. — 

Carbonic acid, 38.56 

Sulphuric acid, .80 

Phosphoric acid, - - - .12 

Lime, 47.06 

Magnesia, 2.89 

Alumina and oxide of iron, 1.44 

Potash, .29 

Soda, .24 

Silez and insoluble silicates, 9.96 

100.86 

The air-dried rock lost only 0.30 per cent, of moisture at 212^ F. 

No. 459 — Goal. Labeled ^^Pitchener^s Coaly Green river ^ two miles 

above Livermorey Ohio county^ Ky^'* 

A shining pitch-black coal; not very hard; with some little infil- 
trated pyrites. Heated oyer the spirit-lamp did not decrepitate much, 
the fragments softened, swelled up, and agglutinated, forming an in- 
flated coke. 

Specific gravity, 1.274 

Proximate Analysis. 
Moisture. - - - . 6.601 ^^j ^^j^^,^ ^^^^^^ . ^^ 
Volatile combustible matters, - 41 .20) 

Carbon in the coke. . - W^l shining cellular oohe, - «.80 
Ashes, (yellowish-grey,) - 4.40) 

100.00 100.00 

The composition of the ashes was found to be 

Silica, --,.. 2.18 

Alttmina and oxide of iron, 1.8S 

Lime, a traoe. 

Magnesia, ••••••«••• jo 

Loss, .-...•... ^ • .14 

4.40 
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The fUtifnate composititm of this coal, dried at 212^, is as follows: 

Carbon, 71.618 

Hydrogen, 6.377 

Sulphur, 1.760 

Oxygen, nitrogen, and ]o88, 16.466 

Ashes, 4.800 

100.000 

No. 470 — Coal. Labeled ^^Barrefs Coaly two miles north of HaHr 

ford^ Ohio county^ Ky^'* 

A shining, pitch-black coal; apparently puie, exc^t from some mi- 
croscopical appearance of pyrites in the fibrous coal which separates 
the layers, and some efflorescence of sulphate of iron. Over the spir- 
it-lamp it decrepitiites a little; bums with a yellow smokey flame; 
softens and wells up a good deal, the fragments agglutinating into a 
light cellular coke. 

Specific graTity, 1.311 

Proximate Analysis. 
Moisture. - - - - 4.70) .^^^ ^^j^^j,^ ^^^^^^ , ^^^ 
Yolatile coDibttstihle matters, - 37 90) 

Carbon in tho coke. - - Bi.Ot) J^.,^ ,y^ ^^^ g, ^ 

Ashes, (light-choeolate-brown,) 6.38) 

100.00 100.00 

The composition of the ashes is as follows: 

Silica, 1.24 

Oxide of iron and alumina, 3.88 

Traces of lime and magnesia, and loss, .26 

6.38 

The ultimate composition of this coal, dried at 212^, is as follows: 

Carbon, 74.610 

Hydrogen, 6.332 

finlphnr, 3 064" 

Oxygen, nitrogen, and loss, 12.604 

Aahes, - 4.600 

The per eentege of ndphsr is quite oonsidenble. 
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No. 401 — CoAU Labeled ^^Mr. Jackson's Coaly one mile bdotv Cram- 

wellj Green river, Ohio county, Kg^'* 

A very dark and glossy coal; easily breaking into cuboidal frag- 
ments; fibrous coal between some of the layers, but no appearance of 
pyrites or other impurities. Over the spirit-lamp it does not decrepi- 
tate; burns with a very smokey flame; softens very much; aggluti« 
nates, and swells into a cellular shining coke. 

Specific gravity, 1.272 

Proximate Analysis. 
Moisture, .... 6.60) ^^^ ^^,^^.,^ ^^^^^^^ ^^^ 

Volatile combiLstible matters, - 38.30) 

Carbon id the coke, - - 63.60) ^.^^ ^^^,^,^^ ^^^^^ . ^^ ,^ 

Ashes, (reddibh-grey,) . - - 2.5U) 

100.00 100.00 

The composition of the ashes was found to be — 

Silica, 1.19 

Aiumina, aod oxide of iron, 1.28 

Lime, .10 

Magnesia, .06 

2.63 

Submitted to ultimate analysis, dried at 212^, this coalgave 

Carbon, 75.219 

Hydrogen, - - - - 61 77 

Sulphur, 1.704 

Oxygen, nitrogen, and loss, 14 900 

Ashes, S.OOO 

100.000 

No. 223 — ^SoiL. Labeled ^^Soil, one foot deep, Mr. Harris\ Morgan- 
town road, Ohio county, Ky. {Coal Measuresy^ 

Color of the dried soil light yellowish-grey. Carefully washed ia 
water it left more than 52. per cent, of sand, of which less than 1. 
per cent, did not pass through fiuo bolting cloth. This consisted of 
flattened rounded particles of ferruginous sandstone. 

One thousand gitiins, dried at the ordinary temperature, and digested 
for a month in water containing carbonic acid^ gave up about two and 
a third grains of brown extract^ which had the following composition, 
dried at 212^: 
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Grains. 

Organic and volatile mntters, 0.770 

Aluminti, oxide uf iron, and phosphates, .317 

Lime, .274 

Magnesia, .123 

Brown oxide of manganese, .049 

Sulphuric acid, ,W7 

Potash, .081 

Soda, AA4 

Silica, .2.30 

Carbonic acid and loss, .275 

2.330 

Dried at 400° the air-dried soil lost 1.74 percent of moisture; and 
its composiliony thus dried, was found to be as follows: 

Organic and volatile matters, 5 080 

Alumina, and oxides of iron and manganese, .... 4.349 

Carbonate of lime, .176 

Magnesia* -. .166 

Phosphoric acid, ,101 

Sulphuric acid, .413 

Chlorine, .016 

Potash, .167 

Soda, .016 

Sand and insoluble silicates, 90.166 

100.639 
OWSLEY COUNTT. 

No. 160 — Coal. Labeled ^^Canncl Coal from HaddocVs minej bettoeen 
south and nuddk forks of Kentucky river ^ Owsley county , Ky^^ 

This coaly of which the proximate analysis was given in the former 
report^ page 354, has been submitted to ultimate analysis, with the fol- 
lowing results, viz : 

Carbon, 76.791 

Hydrogen, 6.177 

Sulphur, .241 

Oxygen, nitrogen, and loss, ----.-- 13.791 

Ai>be8, 3.000 

100.000 

As it contains a larger relative proportion of hydrogen than any 
Otfaef of th? coals ^xanuned, except the Breckinridge coal, it was sub- 
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mitted to destructive distillation at a heat gradually raised to dull red- 
nessy and the quantity of liquid combustible products is seoond only 
to tl at obtained from that coal. One thousand grains of this cannel 
coaly dried at the ordinary temperature, gave, on distillation, 

248.50 grains of crude oil, (thick and dark colored); 
64 60 grains of ammoniactil water; 
689.00 grains of dense coke. 

892.00 
Leaving 108.00 grains for loss and gaseous product. 

The gets collected measured 370 cubic inches, and had a very high 
illuminating power. 

This coal, as well as the cannel coal on Troublesome creek, Breathitt 
county, described by Dr. Owen in the preceding report^ might doubt- 
less be profitably employed in the Hianu&cture of Bensole, lubricating 
oils, Paraffin, &a 

PULASKI oouimr. 

No. 452 — Carbonate of Iron. Labeled '^Headwaters of Indian and 
Backhouse creeks^ Grassy Gap Survey^ Pulaski countt/j Ky^ 

A dense, fine granular, dark-grey carbonate of iron, with a thin ex- 
terior layer of hydrated oxide; powder yellowish-grey. 

Specific gravity, 3.344 

ChmpMition, dried at SIS'* F.— 

Carbonate of iron, • - - 63 

Oxide of iron, - - - 20 

Carbonate of lime, - - . 6.36 

Carbonate of magnesia, - - 7.48 

Carbonate of manganese, • .71 

Alumina, .... 1.95 

Phoaphorio aeid» • 4 • 1,13 

Potash, .64 

Soda, .08 

Silez and insoluble silicates, - 9.46 
Organic matter, trace of sulphur, 

and loss, • - - - .16 



02) 

' >• -i- 36.60 per oent. of Iron. 

*13| 



100.00 

The air-dried ore lost 0.50 per cent, of moisture at 212^ 
This could be very economically smelted, because It contains with- 
in itself all the material for the flux and the formation of cinder. 
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Ores containing about this per oentage of iron are more profitably 
worked than those which are richer. 

No. 467 — Coal. Labeled *'Sears^ Coal, Pitman hilly waters of Pit- 
man and Buck creeks^ Phlaski county ^ JSy." 
A glossy, pitch-black coal; seemingly pretty pure, with only mi- 
croscopical appearances of pyritous matter in the fibrous coal, which 
separates the thin layers, into which it easily cleaves. Over the spir- 
it lamp it softens a little, does not decrepitate, nor swell up much; the 
finagments agglutinate only at the angles in contact. 

Specific gravity, 1.274 

Proximate Analysis. 

Moistaw. . . - . "n Total volatile matter., . 41.10 
Volatile oombustible matters. - 38. 90) 

Carbon in the coke. - - 67.00) ^^^^ ^^^^^ ^ ^3^^ 

Ashes, (ligbt-buff-grey,) - - 1.90) 

100.00 100.00 

The composition of the ash was found to be — 

Silica. 0.69 

Alumina and oxide of iron. - .88 

Magnesia. .10 

Lime, a trace, and loss. .23 

L90 

On ultimate analffsis this coal, dried at 212^, gave 

Ciirbon, 78.608 

Hydrogen. - 6.311 

Sulphur, .380 

Oxygen, nitrogen, and loss. ••-..•• 13.461 

Ashes, -. 2.260 

100.000 

This coal is remarkable for its small proportions of earthy matters 
and sulphur. 

No. 471 — Coal. Labeled ^^ Lower Bed of Coalj sixty feet under the 
Main Coaly Cumberland MineSj Pulaski county^ KyV 
A pitch-black, pretty hard coal; cleaving into thin layers, which 
are separated by fibrous coal, in which there is scarcely any appear- 
ance of pyrites or other impurities. Over the spirit-lamp it does not 
decrepitate; swells up very little; buros with a reddish-yellow smoky 
flame; leaving a pretty dense shining ooke. 

88 
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Specific graTity, l.Sll 

Proximate Analy$i$. 

Moisture. - - - **^l ToUl TolatOe mattem, - 38.80 

Volatile combustible matters, 33.80) 

Carbon in the coke . - ^^ Q^^^^rcAjcohtr^ni. 61.80 

Ashes, (nearly white,) - 3.00) ^ 

100.00 100.00 

The ashes were found to be composed of 

Saica, 1.69 

Alumina, with a trace of oxide of iron, - - - 1 .38 

Lime, .10 

3.17 

Submitted to ultimate analysts^ dried at 212^, gave the following 
results, viz: 

Carbon, 76.364 

Hydrogen, 6.200 

Sulphur, .4«0 

Oxygen, nitrogen, and loss, • • • -. - - - 14.716 

Ashes, 3.300 

100.000 

In its large proportion of oxygen and nitrogen we probably see the 
cause why it does not soften and swell op much in burning. 

This, like the preceding, which it resembles, is also a remarkably 

pure coal. 

No. 546 — Impure Limonite. Labeled ^Iron Orey found in masses of 
tons weighty near the nUU of Dr. Graham^ Rockcastle rivers Pulaski 
county, KyP 

A dark-red, mottled with lighter-red, fine granular ore, contaimng 
grains of sand, and glimmering under the lens; does not adhere to 
the tongue. 

Specific grayity, t.696 

Cofnposiiion, dried at Sit" F.— 

Sand and insoluble silicates, 69.18 

Oxide of iron, t7.18 

^.lumina, .70 

Combined water, ......... 3.50 

|f agnesia and lime, traces. 

100.66 
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Contains too much sand to be a profitable iron ore, yet it might be 
used to mix with calcareous ores, or, with limestone added, to assist in 
fluxing ores which were difficult to smelt in consequence of their too 
great purity firom earthy matters. 

RU88BLL eOUNTY. 

No. 226— Soil. Lahded ''Sail and sub-sail, table land a/ Russeli 
coufdtfy Ky.y faur miles north of Jamestown. {Sub'Huirbaniferaus 
Sandstansy or Knob Formation.) 

Dry soil of a dark buflf-grey color; sifted through a seive, with one 
hundred and sixty-nine apertures to the inch, some ferruginous and 
quartz pebbles were removed from it. Carefully washed in water it 
left 57. per cent of fine sand, of which all but about 5. per cent 
passed through fine bolting cloth. These coarser particles appeared, 
under the lens, as rounded fragments of quartz and ferruginous sand** 
stone, mixed with a few small entrochitts. 

One thousand grains of the air-dried soil, digected for a month in 
water containing carbonic acid, gave up more than two grains of salu^ 
He brawn extract^ which, dried at 212^, had the following composition: 

Crrains. 

Organic and Tolatile matters, - 0.910 

Alumina, oxide of iron, and phosphates, - . - - - .287 

Lime, .369 

Magnesia, .080 

Brown oxide of manganese, . . . . ^ . . .059 

Potash, .143 

Soda, .OfiO 

Sulphuric acid, ...«. .089 

Silica, ^ - . . ^ .160 

Carbonic aoid and loss, .084 

The air-dried soil lost 3.44 per cent of moisture at 400^ F. 
Dried at which temperature it was found to contain 

Organic and Tolatile matters, 4.170 

Alumina, and oxides of iron and manganese, .... 4.478 

Carhoaate of lime, - - - .176 

Magnesia, * .066 

Phosphoric acid» » - - -• » *- * - .OH si 

Sulphuric add, ......... .227 
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Potash, ... 

Soda, . . . - 
Sriod and insoluble silicates, 
Chlorine, a trace. 



.063 

.068 

90.786 



100.122 

The large proportion of sand and silicious matters^ and the small 
relative amount of alumina and oxide of iron, and especially of phos- 
phoric »cid and the alkalies, explain the poverty of this soil of the 
Knob Formation. Yet, as the silicious matter is in a state of very 
fine division, even this, by skillful management in the proper applica- 
tion of manures, may be made and kept quite productive. Whether 
this could be profitably done would depend upon local circumstances. 

SIMPSON COUNTY. 

No. 480 — Sub-soil Labeled '^Bed sub-soil^ northern pari of Simpson 
county, three-fourths of a mile from the Warren county lincj Ky. 
{Sub'Carboniferous Limestone Formation.y^ 

Dried soil of a handsome brick-red, or light orage-red color. Care- 
fully washed in water it led about 45i per cent of fine Hand, mixed 
with some larger rounded fragments of qu.irtz mineral, some clear, 
some milky, others colored light-red with oxide of iron, and about 
4 per cent of coaser sand about as fine as bar sand, composed of 
rounded particles of the same minerals. 

One thousand grains of the soil, dried at the ordinary temperature, 
digested for a month in water containing carbonic acid, gave up only 
about two-thirds of a grain of greyish extract^ which bad the following 
composition : 

Organic and volatile matters, 0.260 

Oxide of iron, alumina, oxide of manganese, and phosphates, .047 

Lime, .064 

Magnesia, 
Potash, - 
Soda, 
Biliofti 



.033 
.027 
.020 
.167 



0.608 of a gr. 

The air-dried soil lost 4.14 per cent of moisture at 360^; dried afc 
which tempeiatuie its oompositioQ was found to be as follows: 
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Orgnntc and volatile matters^ 7.02 

Qxide of iron, 8.82 

Alumina, 1198 

Phosphoric acid, -- ..- .24 

Carbonate of lime, - .21 

Magnesia, .---------- .20 

Brown oxide of manganese .13 

Potaah, .19 

Soda, -...-...•-.- .06 

Sand and insolubh* silicates, 71.13 

Loss, .02 

100.00 

A portion of the volatile matter stated above is no doubt water com- 
bined with the oxide of iron and alumina, which are present in unusu- 
ally large proportions in this soil, and to the former of which it owes 
its fine red color. These ingredients give the soil the property of form- 
ing quite a fixed compound with organic matters^ as is shown by the 
fact that although this soil contains as much as 7. per cent of organic 
and volatile substances, one thousand grains, digested for one month, 
gave up only about a quarter of a grain to the carbonated water. 
These substances also have a considerable attMCtion for ammonia, ab- 
sorb it with great facility, retain it with such tenacity that water will 
not remove it, and are always found to contain some of it after expo- 
sure to the atmosphere. Some of this red soil examined for ammonia 
was found to yield only 0.025 per cent, of that compound, but this is 
equal to seven hundred and fifty pounds to the acre, to one foot depth. 
This amount is probably but a part of that really contained in this 
soil. According to the recent experiments of Th. Way, of England, 
all the soils examined exhibited considerable power of absorption of 
ammonia, from an atmosphere containing it, and will remove it from 
water which holds it in solution. By the analysis of Dr Kroker, in 
the Giessen Laboratory, and of several chemists in the employ of the 
Boyal Prussian College of Husbandry, in Berlin, all the soils submit- 
ted to analysis, for the deteotion of ammonia^ were found to yield quite 
large proportions, amounting, in some of the German soils, to as much 
as 1 8,040 pounds to the acre of ground, to twelve inches of depth, 
and in a remarkable Russian black soil to nearly 50,000 poundsl 
From these facts Liebig, in bis recent publication On the theory nad 
praoiioe of agriouUure:'^ {^^Uber Theorie and FrasM in der Lamlmrtk' 
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^(AafV^ Braunschweigj 1856^) not yet translated into English, tri* 
umphantly contends, that as nitrogen (contained abundantly in ammo- 
nia,) is so constantly and plentifnlly supplied by the atmosphere, the 
mineral ingredients of the soil are the only essential elements of vege- 
table structures which are in danger of exhaustion, and which need be 
restored to the soil to maintain it in a state of fertility. 

By comparing the above analysis of this peculiar sub-^ml, with that 
of the surf ace-sail from the same locality, detailed in the preceding 
report, pages 355-6 and 379, marked differences of composition and 
properties will be noticed. 

The surface soil gave nearly three grains of extract to the carbonat- 
ed water, although containing less organic and volatile matters, but it 
contains only about one-third as much oxide of iron and alumina as 
this sub-soil, and considerably more fine sand and silicates. The ^• 
sail contains rather more phosphoric acid and alkalies than the sail; and, 
if gradually mixed with the surface soil, by deep ploughing, would 
give greater tenacity and strength to it, as it became exhausted by 
cropping. The great affinity of this red sul>-soii, for organic matters, 
might, however, cause too great a mixture of it with the soil to be at 
first rather injurious than beneficial, but the simultaneous application 
of lime to the land might be useful. 

1RIGG COONTy. 

No. 420 — LiMONiTB. Labeled ^^Iran Ore^ — ^^haneg-camb are'^ — Copt 
WiUiams\ waters af Little river^ Trigg countpy Ky^ 

A porous, friable mineral, composed of numerous thin contorted 
layers of reddish-brown dense limonite, separated by soft ochreous 
matter; powder light yellowish-brown. 

Cbmpotttfon, dried at 212o F. — 

M.IO — 39.28 per e^t, of Ir^m. 



Oxide of iron. 


- 


- M.IO 


Alumina, 


* 


.45 


Phosphoric acid. 


* 


.38 


Sulphur, a trace. 






Lime, a trace. 






Magnesia, 


- 


.67 


Brown oxide of manganese, 


- 1.05 


Potash, 


- 


.34 


Soda, - 


» 


.08 
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Silex and insoluble ailioates, - 30.16 
Combined water, ^ - - 10.70 
Loss, .18 



100.00 

The air-Klried ore lost 1.00 per cent of moisture at 212^. 
A good silicious limonite. 

No. 421 — ^Ldionitb. Labeled ^^Iron Ore, HcemaUUe variety, Copt. 
WiUianM\ waters of Little river, Trigg countg, iEy." 

A dense, dark-reddish-brown limonite, with some red and yellow 
ochieous inorostation, and cavities lined with botry oidal concretions ; 
powder rich brownish-yellow. 

Specific gravity, 3.778 

CamposUien, dried at 212« F.— 

Oxide of iron, ... 79.40 ■« 65.60 per cent, of Iron. 

Alumina, - - - - ,46 

Phosphoric acid, - - - .87 

Brown oxide of manganese, - .67 

Magnesia, ... - .60 

Potash, . - - - - .21 

Soda, .06 

Silex and insoluble silicates, • 6.76 

Combined water, - • - 11.98 

Loss, .02 



100.00 

The air-dried ore lost 0.70 per cent, of moisture, at 212^ 
A very rich limonite, which will not only require the addition of 
limestone but also of some silicious matter or ore to form a sufficient 
amount of cinder in the furnace to protect the reduced iron from the 
direct influence of the oxygen of the blast The ore described just 
preceding this would, bo doubt, answer this purpose admirably. 

No. 457 — LofBSTONE. Labeled ^^HydratiUc Limestone near Mr. Hen- 
dricks\ four miles above the mouth of Little river, Trigg county, 
Kyr 

A dull, fine, granular, grey limestone; not adhering to the tongue; 
exhibiting a few small specks of of calcareous spar; powder of a light 
grey color. 
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Specific gravity, 2,70t 

Composition, dried at 212" F. — 

Carbonic acid, 40.90 

Phosphoric acid, .06 

Lime, 43.91 

Magnesia, 7.00 

Alumina, oxide of iron, dbc, ,36 

Potash, .21 

Soda, .09 

Silez and insoluble silicates, - 8 -36 

100.89 

The air-dried rock lost 0.30 per cent of moi%ture at 212^ F. 
No. 458 — ^Limestone. Labeled '^Hydraulic Limestone.** 

Specific gravity, 2.696 

ComposUion, dried at 212" F.— 

Carbonic acid, --••---. 38.85 

Phosphoric acid, .92 

Sulphuric acid, ,29 

Lime, 28.61 

Magnesia, 14.77 

Alumina, 1.23 

Oxide of iron, -....--.. .73 

Potash, .27 

Soda, .80 

Silica and insoluble silicates, 13.68 

Loss, - .35 

100.00 

The air-dried rock lost 0.20 per cent of moisture at 212^ 

UNION COUNTY. 

No. 237 — Soil. Labeled "/Sb//, taken ten inches below the surface on 
Pond creek bottom^ eight miles north-east of Casey vilhy Union county j 
Ky ; called there ^^ Black Bottom f* land of Esquire Gains^ {No. 1.) 
( Coal Measures.) 

Dried soil of a mouse color. Washed carefully with water it left 
about 28. per cent, of mouse-grey fine saad^ which contained about 3. 
per cent of coarser quartz grains, mixed with rounded particles of a 
ferruginous mineral. 
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One thousand grains, digested in water containing carbonic acid for 
a month, gave up about two and a quarter grains of brown extract j 
which, dried at 212°, has the following composition, viz: 

Organic and volatile matters, 1.190 

Alumina, oxides of iron and manganese, and phosphates, . • • .039 

Lime, colored with oxide of manganese, ---•-• .386 

Magnesia, -'• - • - - - • - - - .083 

Sulphuric acid, - - .188 

Poush, .046 

Soda, .187 

Silica, .161 

8.280 

The air-dried soil lost 2.76 per cent of moisture^ at 365^ F. 
Its composition, thus dried, was found to be — 

Organic and yolatile matters, .-•-.-.. 4.580 

Alumina, 2.986 

Oxide of iron, 2.666 

Carbonate of lime, .396 

Magnesia, ,390 

Brown oxide of manganese, .056 

Phosphoric acid, - - - - - .115 

Sulphuric acid and chlorine, not estimated. 

Potash, .139 

Soda, .116 

Sand and insoluble silicates, - • • *.-.- - * 88.426 

Loss, • - - - • • - • - - - - .130 

100.000 

No. 235 — Sub-soil. Labeled ^Stdhsoil from the land of Esquire 
GainSy on the points making to Pond creek, taken a qtiarter of a nnle 
distant from No. 1, {the preceding^ Union county ^ KyP 

Color of the dried soil buff-grey; when calcined of a brick-red. 
Washed carefully with water it left a considerable proportion of fine 
sand) (weight lost^) all of which passed through the finest bolting 
cloth. 

One thousand giains of the air-dried soil, digested for a month in 
water containing carboQK) acid, gave up nearly a giain and a half of 
light-brown extract^ composed of — 

34 
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(Trains. 

Organic and yolatile matters, 0.700 

Alumina, oxides of iron and manganese, and phosphates, - - .048 

Carbonate of lime, .128 

Carbonate of magnesia, .106 

Sulphuric acid, .061 

Potash, .068 

Soda, .030 

Silica, .860 

1.480 

The air-dried sub-soil lost 3.16 per cent of mmsturey at 400^ F. 
Its compositioQ, when thus dried^ is as follows : 

Organic vnd volatile matters, .-•....- 2.740 

Alumina, and oxides of iron and manganese, . • - . • 9.6S0 

Carbonate of lime, .276 

Magnesia. .287 

Phosphoric acid, .147 

Sulphuric acid, .288 

Chlorine, .OOS 

Potash, - - - . ,186 

Soda, .066 

Sand and insoluble silicates, - - 86.130 

Loss, .368 

100.000 

No. 236— Soil. Labeled ^^Sail, derived from the ehaiey roek above 
Hm Anvil Bocky formng remarkaHe flat Poet Oak glades^ Shawnee' 
town roady two and a quarter mike north-east of Mutford Pagers 
land. Union county n Ey. {Goal Measuree.^^) 

Color of the dried soil light-grey. Carefully washed with water one 
thousand grains of the air-dried soil left five hundred and seventeen 
grains of flne sandy of which one hundred and eighteen grains were 
too coarse to go through fine bolting cloth, and consisted principally 
of neariy spherical particles of ferruginous sandstone and iron ore, 
with rounded grains of quartz — ^hyaline, milky, yellow, and red. 

One thousand grains of the soil, digested in water containing car- 
bonic acid for a month, gave up about two grains of light clove-brown 
colored extract^ which contained the following ingredientB : 



OHBHIOAL BBPOBT OF QBOLOOIOAL BUBVET. 267 

Organic and Tolatile matten, 0.689 

Alamiiia» ozidea of iron and manganese, and pboephates, - - .197 

I4ine» -. .104 

Magnesia* .130 

Salphuric aoid, • .136 

Potash, .085 

Soda, • . - .163 

BiUoa, .290 

Qarbonic acid and loss, .226 

1.920 

Dried at 370^ this soil lost 3.54 per cent of moisture, and had the 

following eomposiiian, viz: 

Organic and volatile matters, • 3.670 

Alumina, 2.230, 

Oxide of iron, -. 5.080 

Brown oxide of mangan^ese, .080 

Carbonate of lime, - - .136 

Magnesia .633 

Pbospborio acid, .088 

Bulpborit aoid, .466 

Oblorine, - .003 

Potasb, ,087 

Soda, .062 

Sand and insoluble silicates, - - 87.250 

Loss, - ' .215 

100.000 

No. 220 — ^Ma&l. Labeled ^^Marlf taken f rapt a bed four feet thick, 
overlaying a bed of coal eleven inches thick, near the top of a hill, on 
the land of Francis H. Shouse, Union county, Ky^ 

In greenish, slate*colored lamps^ containing firagments of enoiinal 
stems, small oyathophilli, pieces of fossil bi-Talve shells, and fragments 
of small coral stems. 

One thousand grains, washed with water, with ^careful trituration in 
a mortar, left 598 grains of mixed sand and fragments of fossils, of 
i^hich 309 grains, principally otjine sand, passed through fine bolting 
doth. 

• Dried at 400^ tiiis ottil lost 1.92 per cent of fmsiure^ andiiad the 
following omnposition: 
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Organic and Tolatile matters, - - - -- - - - 7.060 

Alumina, and oxides of iron and manganese, .... 6.700 

Carbonate of lime, • • - •• 60.860 

Magnesia, -- .698 

Phosphoric acid, - .280 

Sulphuric acid, 1.366 

Chlorine, .06« 

Potash, 310 

Soda, .166 

Sand and insoluble silicates, 8i^70 

100.162 

This might be used as a top-dressing to increase the fertility of poor 
silicions or exhausted soils, in its neighborhood, but would not pay its 
carriage for any great distance. 

• 

No- 185 — Coal. Labeled ^Fivefeet^ or main Mntford coed, Union 

county, Ky^^ 

A glossy deep black coal; firm, but not very hard; haying^a little 
fibrous coal between the layers, but no marked i^pearance of pyrites. 
Over the spirit-lamp it does not decrepitate; softens and swells very 
much, and agglutinates into a very inflated coke. 

Specific gra?it]r, 1.321 

This coal, of which the proximate anatysie was given by Dr. Owen 
in his first report, page 49, has been submitted to ultimate analysis, 
and «*xamined, as to its product of bituminous oils and illuminating 
gas, by destructive distillation. 

OUimate Analysis. 

CHrbon, 76.200 

Hydrttgen^ -^ 5.644 

Sulphur, . - i 1 746 

Nitrogen, -- .662 

Oxygen and loss, 8.268 

Ashes, •••ii.-AA*. 7.600 

iOO.UOO 

The products of the distillation of 1,000 grains tif this coal, at a 
hiftt giadually increased to redness, in an aveiiige of two experiments^ 
Were as follows: 
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136.50 grains of thick dark crude oil; 
64.76 grains of ammoniacal water; 
684.00 grains of coke; 

Leaving 1 16.76 grains for gas and loss. 

The gas collected measured 567.50 cable inches, on an average, and 
|H)Sses8ed high illuminating powers. 

It will be seen, therefore, that whilst this coal cannot be profitably 
employ^ in the manufacture of the bituminous oils, Benzole, and 
Paraffin J it is a very good coal for both gas and coke. Its tdlimate 
imal//8is shows but a small proportioa of Oxygen and nitrogen. The 
only drawbaok to its use is the considerable proportion of sulphur 
which it is found to contain. This ingredient, however, like the e^irthy 
matters which form the ash, is found to vary in ita proportion even 
within the compass of a single lump of the coal. 

No. 188 — Coal. Labeled ^^Ice-house Coal^ Mulford*s mine^ Union 

county, Ky^'* 

A not very glossy, but quite dark-colored coal ; not very hard, bnt 
firm; presenting irised appearances, and some incrustation with sul- 
phate of lime, but no pyritous matter, and little fibrous coal. Over 
the spirit-lamp it swells up considerably, and agglutinates into a cellu- 
lar coke. 

Specific gravity, --•...- 1.326 

The proximate analysis of this coal was also given by Dr. Owen in 
first his report, page 51. 

UUimaie Aiudj/M* 

Carbon. 73419 

Hydroj^en, ..-..•. ... 4977 

Sulphur, «.824 

Nitrogen, 1.668 

Oxygen and loss, 10.322 

Aahfa, •--• 6 800 

100.000 

Submitted to destructive distillation, as above described, the Ice* 
house Coal g ive, from a thousand grains, — 
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108.00 grains of heayy, thick, dark* €rud$ M; 
73.00 grains of dark colored ammcmoMl watir, haying the odor of 
creosote; 
714.00 grains of coke, (rather dense); 
Leaving 106.00 grains for ^as and loss. 

The gas collected measured 465. cubic incheB^ and did not poesess 
yery high illuminating power. It was greatly oontaminated mih sul- 
phuretted hydrogen, fix>m the large proportion of sulphur contained 
in the coal. 

For comparison with these E^entucky coals, I have appended at the 
end of this report an ultimate analysis of the Youghiogheny coal, of 
Pennsylvania, which is generally preferred in this region for the man-- 
uftcture of illuminating gas. 

No. 166 — Coal. Labeled ^^Coalfr<ym Casey^B mine, near Caseffville, 

Uman cauntjfy KyP 

This coal, of which the proximcde analysts was given in the former 
r^brt, page 361, has been submitted to ultimate analysis, with the fol- 
lowing results: 

Carbon, 74.309 

Hydrogen, 6.244 

Sulphur, .880 

Oxygen, nitrogen, and loss, ....... 11.967' 

Ashes, - - 7.600 

100.000 
WARKBN OOUTNY. ' 

No. 417 — ^LmoinTB. Labeled ^^Bydrdted Oxide of Iran, in the ridge 
above the cof^lamerate, amongst sandstone; waters of ClayUck creek, 
seven miles above the mouth of Barren river, Warren county, jSy.'* 

Exterior crust an irregular layer of dense, hard, dark-brown limon- 
it4?, with a few mintite specks of ihica;' interior friable, yellowish, and 
reddish ochreous matter. 

OampoiMon, dried at 21 S<^ F.-^ 

Oxide of iron, - * • 67. 1 4 — i 47.02 per ctot. of Iron. 
Alumina, • - - • .60 
Phosphoric aoid, - - • .86 
Carbonate of lintt$» ... M 
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Brown oxide of tnanganese. 


1.S7 


Potash, 


.37 


Silex and insoluble flilieates, 


- 17.96 


Combined water* 


- 11. }6 



,100.69 

The air-dried ore lost 0.70 per cent of moisture at 212^ 

WATKB COUNTY. 

No. 450 — ^Ldionitb. Labeled ^^Bog Iron Ore, Meadow creek, Wayne 

A friable^ dark-brown mineral; adhering to the tongue; presenting 
many irregular cavities, lined with lighter colored material ; powder of 
a dark-brown color, becoming of a lighter-brown by calcination. 

ComposiHon, dried at SIS'" F.— 

Oxide of iron, ... 23.70 «■ 16.69 per cent, of Iron. 

Alumina, .... s,Oft 

Pboephoric acid, - 1.13 
Lime, a trace. 

Magnesia, 71 

Brown oxide of manganese, - 6.62 

Potash, - . - - .42 

Soda, .16 

Silex and insoluble silicates^ - 62.36 

Combined water, - • 8.91 



100.00 

The air-dried ore lost as muoh as 5.80 per oent of mmture at 212^ 
P. 

Too poor to be smdted alone, and containing too mnch phosphoric 
add to be desirable for mixture with the richer w&& of iron. The pro- 
portion of oxide of manganese in this ore is quite considerable. 

No. 453— LmoNim Labeled ^Inm Ore from the (Hd Iron WorkSj 

Wayne countyj Ky^^ 

A dark, reddish-brown, dense limonite, with numerous irregular cav- 
ities. Powder of a rich maroon color. 
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Specific gravity, - - 3.252 

Compogition, dried at 212** F. — 



Oxide of iron. 
Alumina, . • • 
Phosphoric acid. 
Carbonate of lime, 
Magnesia, ... 
Potash, - - - - 
Soda, - - . . 
Silez and insoluble silicates, 
Combined water, 



6830 •» 40.62 per cent, of Iran. 

1.35 

.70 

.45 

.37 

.21 

.03 

35.35 

3.99 



100.75 

The air-dried ore lost 1.90 per cent of moisture at 212** F. 
A very good silicious iron ore, which requires only the addition of 
limestone to flux it in the furnace. 

No. 229 — Soil. Labeled ^^Average qudiiy of the ^^Barren"^ ml of 
Wayne county^ Ky; hickory and black oak landy wafers of Meadow 
creek; based on a reddish ferruginous sub-soiL {Sub-carboniferous 
Limestone Formation^ or Stylina Chert^) 

Color of the dried soil dark-brownish-grey. Washed with water, 
one thousand grains of this soil left four hundred and ninety -eight 
and a half grains of brown-grey sandy generally veryfine^ and contain- 
ing ninety -one grains of coaiser sand, the particles of which, examin- 
ed with the lens, were hyaline^ milky, and yellow quartz, with small 
rounded fragments of a ferruginous mineral. 

One thousand grains of the air-dried soil, digested for a month in 
water containing carbonic acid, gave up more than two grains and a 
half of broum extract, dried at 2 1 2^, which was found to consist of the 
following ingredients, viz : 

Cfrains, 

Organic and yolatile matters, 1.170 

Alumina, oxide of iron, and phosphates, • - • • . .{23 

Lime, .330 

Magnesia, .-..-. .120 

Sulphurie acid, .151 

Potash, .096 

Soda, .067 

Silica, .140 

Oxide of mangaoese, oUorine, and lots, .254 

t.Ul 
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The air-dried soil lost 3.16 per cent of moisture at 380° F.; dried 
at which tempeiatare, it was found to have the following camposiiitm, 
viz: 

Organic and volatile matters, 6.370 

Alumina, 4.326 

Oxide of iron, 2.626 

Carbonate of lime, .266 

Magnesia, .246 

Brown oxide of manganese, .236 

Phosphoric acid, .036 

Potash, - .116 

Soda, .ISe 

Sand and insoluble silicates, • . 86.066 

Sulphuric acid, chlorine, and loss, .687 



HMi« 



100.000 

The only essential ingredient of this soil^ which fidls iar below the 
average proportion, is the phosphoric add. The application to it of 
bone-dost, or other phosphatic manures, would no doubt be greatly ben- 
eficial. Guano, Poudrette, superphosphate of Ume, &c., in mixture 
with ordinary barn-yard manure, would greatly increase its fertility. 

No. 234 — Soil. Labeled ^^Meadow creek soil, Dougherty famij Wajfne 

county, Ky^^ ^^See Dr. OvoenCs notes.*^ 

In lumps, like dried clay; neariy black; of the color of onion 
seed. {Sui-carhoniferous Limestone Formation.) 

Washed with water, one thousand grains of this soil left only 177^ 
grains of fine black sand, &c., which contain only twenty-two grains 
of coarser particles, part of which were blackened vegetable remains, 
which, when removed by burning, left about 16i grains coarse sand, 
consisting of rounded particles of milky quartz, camelian?, and a hard 
ferruginous mineral 

One thousand grains of the air-dried soil, digested for a month in 
water containing carbonic add, gave up mo)^ than eight and a half 
grains of brown extract, dried ^t 212^ The infusion, before evapora- 
tion, had a smell like that of stable manure, or rotten straw ; and the 
extract, when moistened, had the same odor. 

The composition of this watery extracts was f|s follows : 

35 
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Crrains, 

Organic and volatile matters, 4.120 

Alumina, oxide of iron, and phosphates, .348 

Carbonate of lime, •--. 3.773 

Magnesia, .023 

Potash, .034 

Soda, .068 

Silica, .178 

Oxide of manganese and sulphuric acid, not estimated. 

8.634 

It is probable that much of the lime stated as carbonate of lime was, 
in the extract, united with organic acidsj which, when burnt out, left it 
in combination with carbonic acid. This soil contains a considerable 
proportion of such compounds, and hence the large amount of extract 
taken up by the carbonated water. 

Dried at 365^ F., the air-dried soil lost 8.28 per cent, of moisture! 
Thus dried its composition is as follows : 

Organic and Tolatile matters, 21.660 

Alumina, 10.240 

Oxide of iron, 3.120 

Lime, 1.021 

Magnesia, .922 

Brown oxide of manganese, - .078 

Phosphoric acid, .229 

Sulphuric acid, not estimated. 

Potash, .361 

Soda, . . , .US 

Sand and silicates, 62.606 

100.160 

A remarkable soil, from the very large proportion of oiganic mat- 
ters which it contains. Its contents of lime, phosphoric acid, pot- 
ash, and soda, are also above the average. If properiy drained it 
would prove a very productive soil. Its very dark color would cause 
it to become very warm under the action of the sun, in consequence 
pf its great power of absorbing heat 

WUiTLET COUNTY. 

No. 231 — Soil. Labeled '^Soilj from the Coal Measures of Whitley 
county f slope of the Clear fork, where ifie ferruginous shales prevail. 
Natural growth Beech, White Oaky and ERckoryy 
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Color of the dried soil yellowish-grey or buff-grey. It contains 
flat, angular fragments of ferruginous sandstone and iron ore. Wash- 
ed carefully with water, one thousand grains left 466. grains of dirty 
buff-grey sandy mostly fine enough to pass through the finest bolting 
cloth, but containiug 144 grains of coarser sand, the particles of 
which, examined with the lens, were rounded quartz grains — hyaline, 
milky, and yellow — with small firagments of a ferruginous mineral, 
with the angles rounded. 

One thousand grains of the air-dried soil, digested for a month in 

water containing carbonic acid, gave up more than two grains of brown 

extract^ dried at 212^, of which the composition was— ^ 

67'atns. 

Organic and volatUe matters, - 1.160 

Alumina, oxide of iron, and phosphates, .218 

Carbonate of lime, --------- .068 

Magnesia, -- .023 

Sulphuric acid, .129 

Potash, .064 

Soda. .161 

Silica, .090 

Oxide of manganese and loss, .339 

2.222 

Dried at 390^ this soil lost 3.28 per cent of moisture^ and present- 
ed the following composition: 

Organic and volatile matters, 6.300 

Alumina, 5.260 

Oxide of iron, 5 660 

Carbonate of lime, ---. .076 

Magnesia, ,12! 

Brown oxide of manganese, • .420 

Phosphoric acid, ••*•..«.• .]65 

Sulphuric acid, ••-.« .322 

Potash, -..* .170 

Soda, .147 

Sand and silicates, 80.786 

Loss, .673 

100.000 
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No. 447 — Carbonate op Iron. Lahded ^^Carbanate of Iron^ the so- 
coiled silver ore of Swiff 8 mney Log Mountain^ WhiUey county y Ky^^ 
(" White Mineral Hydrated Silicate of AluminaV) 

A dark-grey nodular carbonate; not adhering to the tongue; ex- 
hibiting minute quartz crystals, specks of pyrites, and incrusted, in 
parts, with quartz and another white mineral, which was found to be 
the silicate of alumina; powder (^ a mouse-grey color. 

Composition, dried at 212<> F. — 



Carbonate of iron, - 



Oxide of iron, 
Carbonate of lime, 
Carbonate of magnesia, • 
Carbonate of manganese. 
Alumina, ... 
Phosphorio acid, 
Sulphur, . - . 

Potashf 

Soda, ... 

Silez and insoluble silicates. 
Organic matter, trace of copper, 
and loss, - • • • 1.16 



78.36 
S.S6 
.88 
2.67 
1.49 
.68 
.63 
.26 
.29 
.46 
9.88 



I .» 39.20 per cent, of Iron. 



100.00 

The air-dried ore lost 020 per cent of maiittirey at S12^ 

No. 199 — Cabbonate of Iron. Labeled ^Nodular Carbonate of Iron, 
found in the shale at the FaUe of the Cumberland river ^ WhiUey caunr 
ty^ Ky. The so^aUed silver ore of Cumberland FaUs^ 

Of a dull dark-grey color, with infiltrations of a small quantity of 
whitish mineral, (silicate of alumina,) in the fissures; scarcely ad- 
hering to the tongue; powder of a yellowish-umber color. 

Composiiion, dried at SIS'" F.— 

Carbonate of iron, - - - 73. 13) 33 3^ ^ ^^^ ^^ ^.^^ 

Oxide of iron, - - - 4.94) '^ 

Carbonate of lime, - - 1.16 

Carbonate of magnesia, - * 1.69 

Carbonate of manganese, 3.74 

Alumina, - * - .79 

Phosphoric acid, - - - .16 

Sulpbur, - • - - .09 

Potash, • * - * .39 
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Soda, .19 

Bitaminotts matters, - - 3.25 

Silez and insoluble silieates, • 9.96 

Moisture and loss, - • • .63 



100.00 

The air-dried ore lost 0.60 p^ cent of moisture at 212°. 

The above analysis of this somewhat notorious ore was made at this 
laboratory before it was known to me that Dr. Owen had also made a 
full examination of the same mineral, the results of which are publish- 
ed on page 235 of his first report Indeed, this ore has been frequent- 
ly examined, in consequence the wide prevalent belief, a few years ago, 
that it contained a considerable proportion of silver. Whatever 
may have been the motives prompting those who originated the state- 
ment that the Cumberland Falls Iron Ore was rich in silver, it is cer- 
tain that a great number of person were deluded into the purchase 
of shares in a stock company, which was organized for working this 
new Potosi. The excitement, about the latter end of the year 1850, 
was so great on this subject that individuals in other states were induc- 
ed to leave their homes in order to embark in this flattering pursuit ; 
and even now, the writer is informed, a hope still lingers in the minds 
of some in the neighborhood of the falls that some day a man ^^well 
versed in the working of metals" may come along, who, by his me- 
talurgic skill, will change their iron ore into silver — a feat which was 
for a time played off before the excited stockholders, to the extent of 
exhibiting five or ten cents worth of silver fix)m his crucibles, by a Cor- 
nish miner, who had been employed by the prime movers of the spec- 
ulation. 

The ore is a very good iron ore, approaching the so-called black-hand 
ore in its composition, but not containing as much bituminous matter 
as that variety. It could be quite economically smelted into a good 
quality of iron. 

No. 448 — LiMONiTE. Labeled ''Iron Ore^ head waters of Mud creek, 

Whitieff countyy Ky^ ^ 

A dense, compact, limonite, of a dark-brown color; nearly black ; 
exhibiting some lustre; some surfaces covered with red and yellow 
ochreous mineral; a few irregular cavities throughout the mass; pow- 
der of a rich light yellowish-brown. 
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Specific gravity, 


- 


Composition, dried at SIS'" F.— 




Oxide of iron. 


. 80.60 .» 56.37 per 


Alumina, ... 


• 1.88 


Brown oxide of manganese, 


.18 


Phosphoric acid, 


.37 


Carbonate of lime, - 


.18 


Magnesia, ... 


.80 


Potash, - - - - 


.20 


Soda, - . . - 


.19 


Silex and insoluble silicates, 


. 2.48 


Combined water. 


- 12.66 


Loss, .... 


.56 



3.711 



100.00 

The air-dried ore lost 1.30 per cent, of moisture at 212°F. 
A very pure hydrated oxide of iron — so pure that some poorer ore 
must be mixed with it to smelt it successfully in the high furnace. 

No. 449 — Carbonate of Iron. Labeled '^Carbonate of Irony toett at 
Mr. Sear8\, mouth of Poplar creeky Whitley county^ Ky^'* 

A dark grey, fine gmnalar^ dense ore; in parts changed into brown 
and yellowish-brown ; adhering to the tongue; powder dark-yellowish- 
grey. 

Specific gravity, - • 3.432 

Composition, dried at 212<» F. 

^I'lH mm 37.60 percent, of Iron. 
6.99J '^ 



Carbonate of iron, * 
Oxide of iron. 
Carbonate of lime. 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, . - . 
Phosphoric acid» 
Potash, ... 

Soda, • - - . 
Silex and insoluble silicates, 



3.38 

10.05 

.70 

1.58 
.76 
.30 
.11 

8.48 



100.07 



The au:-dried ore lost 0.50 per cent of moisture at 212^ 

No. 461 — LiMONiTB. Labeled ^^ Iron Ore^ south part of Fine Maun* 

tain J Whitley county j EyP 

A dark red-brown friable limonite} iizegularly fine cellular} pcmder 
of a dull rad ooloi:. 
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Composition, dried at SIS'* F.— 

Oxide of iroD, - - - 63 60 >» 44,63 per cent, of Iron, 

Alumina, .... 2.98 

Phosphoric acid, - - - .31 ^ 

Sulphur, - - - • .86 

Brown oxide of manganese, - .31 

Lime, a trace. 

Magnesia, - - - - .30 

Potash, - - - - .34 

Soda, .29 

Silex and insoluble silicates, - 17.26 

Combined water, - - - 13.76 

Loss, .02 



100.00 

The air-dried ore lost 4.00 percent, of moisture at 212°. 
This ore would require no addition but that of limestone to flux it 
in the furnace. 

WOODFORD COUNTY. 

No. 547 — ^Limestone. Labeled ^^Leptc^na Limestone^ under the fine 
Woodford soily mar VersaiUeSy Woodford country Ky. (Lower Si- 
lurian Blue Limesione.^^) 

Very full of fossil remains, (shells, coral, and crinoid stems;) fresh 
fracture, of a dark-grey color, glimmering with minute facets of cal- 
careous spar; weathered sur&ces dirty-buff, and very irregular from 
rapid disintegration ; powder of a light-buff-grey color. 

Composition, dried at 212'' F. — 

Carbonate of lime, - - - 91 .33 >» 61 .26 Lime. 

Carbonate of magnesia, - - .66 
Alumina, and oxides of iron and 

manganese, - - - 1.63 

Phosphoric acid, - - - .70 

Salphuric acid, - - - .33 

Potash, .34 

Soda, .43 

Silez and insoluble silicates, - 6.18 



100.40 

The air-dried rock lost 0.20 per cent of moisture at 2 1 2^ F. 
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No. 548 — ^Limestone. Labeled ^^HiU at Shrffock's ferrjfy Woodford 
county J Ky. {Bird^s-eye Idmesione? of the Lower Silurian Former- 
Hon:') 

A compact^ yery fine grained rock, with casts of fucoid steins (?) 
passing perpendicularly through it, which are filled with pure calcare- 
ous spar; of a handsome yellowish-grey color; powder white. 

Specific gravity, 2.705 

Composition, dried at 212o F. — 

Carbonate of Hme, ... 94.76 ■* 63.17 of XAtM. 

Carbonate of magnesia, • - 1.96 

Alumina, and oxide of iron, 4kc.« .63 

Phosphoric acid, a trace. 

Sulphuric acid, ... .30 

Potash, .23 

Soda, .32 

Klica and insoluble silicates* - 2.18 



100.37 

The air-dried rock lost 0.20 per cent of moisture at 212^ 
This limestone being harder, of less easy disintegration under air 
mospherie influences, and containing less phosphoric add and alkalies 
than the preceding, will not contribute so much mineral fertilizing 
matter to its super-incumbent soil as that rock, or as the one which 
immediately follows this. 

No. 549 — ^Limestone. Labeled^ ^BeUerophon Limestone^ {^Nigger^ 
heady^) near VersailkSy Woodford county^ Ky.*^ 

A light-grey, granular limestone, fiill of fossils, glistening with 
small &cets of calcareous spar, and exhibiting some yellowish-brown 
infiltrations of oxide of iron. 

CompoMon, dried at212'' F.— 

Lime, 64.12-ai 96.24 carbonate of Lime. 

Magnesia, .... ,45 

Carbonic acid, ... 41.90 

Alumina, and oxide of iron, 4kc., 1 .04 

Phosphoric acid, - - - .63 

Sulphuric acid/ - • - 1.78 

Potash, - - - - .48 

Soda, .39 

Silez and insoluble silicates, - .78 



101.67 

The air-dried rock lost 6.20 per cent of moisture at 212^ F. 
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No. 550 — ^SoiL. Labeled ^'Virgin Soilj from Judge B. C. Graves* 
farniy water-shed between Greer^ creek and Clear creek, near Ver- 
sailleSy Woodford country Kt/. Natural growth — hackberry, ashy 
walnuty mulberry y box eldeVy ^*c. One. of the best soils of Jf^." 

Color, of the dried Boil dirty-brown, or light-umber, with a slight 
tint of reddish. One thousand grains of this soil, carefully washed 
with water,A left about 688. grains of light-umber colored sandy of 
which only about 90 grains was too coarse to go through the finest 
bolting cloth. This coarser portion of the sandy is composed of small 
rounded grains of soft iron ore, and of harder dark ferruginous min- 
eral, with very few rounded quartzose particles. . 

One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than six grains of 
yellowish-brown extract of the following compositiony dried at 212^, 
viz: 

Orains, 

Organic and volatile matters, 0.210 

Alumina, oxide of iron, and phosphates, .888 

Brown oxide of manganese, .498 

Carbonate of lime, ....--... 3.377 

Magnesia, .230 

Sulphuric acid, .662 

Potash, .100 

Soda, a trace. 

Silica, .149 

6.014 

The air-dried soil lost 4.70 per cent of moisture at 400^; dried at 
which temperature its composition ij3 ad follows: 

Organic and volatile matters, -..-... 7.771 

Alumina, and oxides of iron and manganese, 12 961 

Carbonate of lime, 2.464 

Magnesia, - .173 

Phosphoric acid, .319 

Sulphuric acid, - - .160 

Potash, .394 

Soda, «... .130 

Sand and insoluble silicates, 76.266 

Loss, .372 

100.099 
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No. 551 — Soil. Labeled ^^Same soil as the preceding^ from a field in 

constant cultivation since 1808, when a crop of hemp was raised; it 

has been fourteen years in hemp; average of the last yearns (1855) 

crop of corn eighteen to twenty barrels, (of five btcshels each,) to the 

acre; it has produced thirty-four bushels of wheat to the acre; Judge 

Graves* farm, near Versailles, Woodford county, KyP 

Color of the soil like that of the preceding, but a little lighter. 

Carefully washed with water one thousaud grains of this soil left 490 

grains of light-umber colored sand, of which fifty-four and a half 

grains would not pass through fine bolting cloth, and were composed 

principally of email rounded particles of soft iron ore, and of red and 

brown ferruginous quartz, and a few irregular fragments of milky 

quartz. 

One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than three and a half 
grains of grey-brown extract, dried at 212°, the composition of which 
was — 

Grains. 

Organic and volatile matters, 0.630 

Alamina, and oxide of iron and phosphateSy .198 

Carbonate of lime, 2.248 

Magnesia, .163 

Sulpburic acid, .223 

Potash, .131 

Soda, .036 

Silica, .089 

^rown oxide of manganese and loss, .103 

8.720 

The air-dried soil lost 4.60 per cent of moisture at 400° F.; dried 
at which temperature its composition is as follows : 

Organic and volatile matters, 6.613 

Alumina, and oxides of iron and manganese, 13.344 

Carbonate of lime, 2.734 

Magnesia, -333 

Phosphoric acid, .----.---- .306 

Sulphuric acid, .037 

Potash, -206 

Soda, not estimated. 

Sand and insolublie silicates, - - 77.694 

100.060 
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By comparison of this analysis of the soil of the old field with that 
of the virgin soil of the same locality, given above, the following in- 
structive facts may be observed, viz: that by cultivation the soil has 
lost much of its soluble materials, which are dissolved by water con- 
taining carbonic acid, as well as of its organic and volatile matters; it is 
therefore lighter colored, and has a somewhat lower power of absorbing 
heat and moisture, than the virgin soil. 

When we examine critically what mineral ingredients have been re- 
moved by the long series of cropping, we do not observe that the loss has 
fallen on the sand and silicates^ or on the alumina and oxide of irony 4*c., 
bat upon those substances which always exist in soils in small relative 
proportions, and which are essential to all yegetable growth, viz : the 
potash, soda, lime, phosphoric acid, and sulphuric acid. From some 
accidental cause the magnesia^ which is also an element of vegetable 
tissues, appears to be in larger proportion in the old soil than in the 
new. Upon the whole, however, there is less loss of these valuable 
ingredients than might have been expected, probably from the circum- 
stance that in the cultivation of hemp, with which the ground had been 
occupied for a considerable portion of the time, when the plant is rot- 
ted on the ground on which it is grown, and nothing finally removed 
from it but the lint or fibre, very little is carried off from the soil ex- 
cept lime and potash, and the other ingredients in minor proportion. 
If the whole hemp plant is removed from the soil, and water-rotted, 
not even the hemp-herds being restored to it by burning, the deterior- 
ation which results is much greater. Had this soil been cultivated 
wholly in corn, small grain, and such crops as tobacco, potatoes, &c., 
the chemical analysis would have shown a much greater loss from it of 
the elements of vegetable nutrition. Probably, also, the corn raised 
on this ground was habitually fed to hogs and cattle on the spot — a 
very common practice in Kentucky — so that, finally, nothing was re- 
moved from it, of its essential mineral ingredients, but that quantity 
which entered into the composition of the bones, flesh, and fluids of 
these animals. 

No. 552 — Sub-soil. Labeled ^^Svb-Boilfrom afidd which has hem in 
cultivation ever since ISOS^ farm of Jwdge R. 0. Graves^ t$eo miles 
south of Versailles^ Woodford county, Ky.^^ 

Cplor.of the dried. subHsail dark yalloirifib dirty^iioiiiu . 
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One thousand grains, when washed in water, left 664. grains of 
brown-grey sand, of which only 75. grains were too coarse to pass 
through the 6 nest bolting cloth, and this was principally rounded par- 
ticles of soft iron ore, which could be crushed in the fingers, and a few 
rounded quartzose grains. 

One thousand grains of the air-dried soil, digested in water contain- 
ing carbonic acid for two months, gave up nearly five grains of yellow- 
ish-brown extract, dried at 212°, which had the following composition: 

Grains. 

Organic and volatile matters, 0.860 

Alumina, oxide of iron, and phosphates, .379 

Carbonate of lime, -- - - 2.817 

Magnesia, .093 

Sulphuric acid, .419 

Potash, .177 

Soda, .010 

Silica, .129 

Oxide of manganese and loss, .076 

4.960 

The air-dried sub-soil lost 4.52 per cent, of moisture at 400° 
Dried at which temperature its composition is as follows: 

Organic and volatile matters, 6.460 

Alumina, and oxides of iron and manganese, .... 13.773 

Carbonate of lime, 3.476 

Magnesia, .364 

Phosphoric acid, .447 

Sulphuric acid, .0^.2 

Potash, .498 

Soda, .096 

Band and insoluble silicates, 76.434 

100.60t 

This 8ub-8oil 10 aa rich as the original virgin soil. 

Ko. 653 — SuB-BoiL. Labeled ^^Red claffj under the sub-sailj/rom Judge 
a. (7. Graves^ farm, near VersaiUes, Woodford county ^ Ky^^ 

Color of the dried sub-soil dirty light-reddiiib-brown. 

One thousand grains left, after careful washing in water, 680 grains 
of reddiah-brown eand, of which 403 grains were too coarse to go 
tbioo£^ tbe fimsb bi>ltiiig««k>tti| and ainfiteted maiiily of nNuidfidpaiw 
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tides of yellowish-brown and dark-brown iron ore, so soil as to be 
easily crushed in the fingers, with a very few small quartzose frag- 
ments. 

One thousand grains of the air-dried sub-soil, digested for two 
months in water containing carbonic acid, gave up only one grain of 
brownish extract, dried at 212°, of which the composition was — 

Grain. 

Organic and volatile matters, ... ... 0.300 

Alumina, and oxides of iron and manganese, and phosphates, - .078 

Lime, .163 

Magnesia, .073 

Sulphuric acid, .186 

Potash, .067 

Soda, .013 

Silica, .099 

Carbonic acid and loss, .022 

1.000 

Dried at 400° the air-dried sub-soil lost 5.04 per cent of moisture; 
thus dried its composition is as follows: 

Organic and volatile matters, 6.066 

Alumina, and oxides of iron and manganese, .... 33.377 

Carbonate of lime, .138 

Magnesia, - .0.0 

Phosphoric acid, .383 

Sulphuric acid, - - - .198 

Potash, .234 

Soda, .127 

Sand and insoluble silicates, 69.360 

Loss, .038 

100.000 

In view of the large proportion of alumina and oxide of iron, &c., 
in this ^d clay' it is probable that some of the 6.065 grains, stated 
above as the organic and volatile matters, is simply water. 

This clay contains rather more "phosphoric and sulphuric acids than 
the super incumbent soil, but much less of carbonate of lime; the 
potash is in about average proportion. Its great peculiarity is the 
laige amount of (dumina and oxide of iron which it contains; and 
these, by their strong afifinity for organic matters, prevent the solu* 
tioa of muoh solid matter by the carbonated water. 
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From the foregoing analyses of the soils and sub-soils of this part 
of Woodford county it is evident, that whilst deep ploughing into the 
immediate sub-soil would be quite beneficial to growing crops, the 
heavy ^ red clay under the sub-soil would not add any thing peculiarly 
valuable to this rich soil, which already has enough of alumina and 
oxide of iron in its composition to make it a loam very favorable for 
cultivation. 

ILLINOIS. 

No. 554 — Soil. Leveled ^^ Soil taken from just under the newly t^iurn- 
ed original sod of the prairie, opposite to Keokuk, Iowa, a few {about 
eight) miles hack from the Mississippi river, on the Illinois side.^^ 

The dried soil is of a dark mouse-color, almost black; without any 
appearance of pebbles or gravel; under the microscope showing very 
fine glimmering grains of sand. This was not submitted to the sol- 
Tent action of water charged with carbonic acid, to which it would 
doubtless give up a considerable amount of solid extract 

Dried at 300^ it lost 3.28 per cent of moisture; and, thus dried, 
was found to have the following composition^ viz : 

Orgnnic and volatile matters, 9.060 

Alumina, 2.405 

Oxide of iron, 2.360 

Carbonate of lime, .890 

Magnesia, .626 

Phosphoric acid, .176 

Sulphuric acid, not estimated. 

Potash, .197 

Soda, - ' .100 

Sand and insoluble silicates, 84.470 

100.163 

This analysis of the prairie soil of the north-western part of Illinois 
was introduced for the purpose of comparison with the soils of Ken- 
tucky. The specimen analyzed was collected by the writer himself, 
in October, 1855. 

Notwithstanding the luxuriance of the growth of the first crops on 
the prairie soil, occasioned partly by the large amount of available 
nourishing matter afforded by the decay of the thick sod, it is evident, 
from the above analysis, that, taking into consideration durability as 
well as inmediate fertility ^ as ascertained by the chemical analysis of 
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the soil itself, apart from the sod, there are many of our Kentucky 
soils — which take the second rank when com{)ared with those of the 
blue-grass region — which yet are fully equal to the prairie soil. The 
reader may turn, for comparison, to the analysis of Mr. Barlow^s soil, 
Barren county; to that of the virgin soil of Mr. O'Bannon's farm, 
Jefierson county; and to that of the virgin soil, on Benson, creek, 
Franklin county, &c., &c., all in the present volume. 

Compared with the fint raU soil of Kentucky, that of the prairies 
contains a much smaller proportion of alumina and oxide of iron, as well 
as of limCy magnesiaj phosphoric acid, and alkalies. It contains a much 
larger amount of fine sand, and doubtless a larger proportion of the 
coarser sand, than our best soils; and, therefore, whilst its large quan- 
tity of organic matters is held in the soil with a small force of attrac- 
tion, (because of the large proportion which the sand and silica bear to 
the alumina and oxide of iron,) and hence they are readily soluble and 
immediately available in the production of luxuriant crops, these very 
circumstances will cause its more speedy exhaustion; and, when this 
accumulated deposit has been consumed by thriftless husbandry, this 
soil must sink down to a second-rate position. Yet, from its lightness, 
it is admirably adapted to garden purposes, sustained, as it should be, 
by the judicious supply of manures. 

PENNSYLVANIA. 

No. 555 — ^CoAL. Labeled ^'Youghiogheny Coal, Pennsylvania.^^ 

A good specimen obtained from the Lexington Gas Works, and an- 
alyzed for the purpose of comparison of our Kentucky coals with a coal 
of well known good qualities. 

Specific gravity, 1.329 

Proximate Analysis. 

Moisture. - - - " »00} TotalyolatUe matters. . 36.00 
Volatile oombustible matters, - 35.00) 

Carbon in the coke, - - 68.40) t • v* i y, . ^^ 

A . rv, [ e «ftf ^'«^* spongey coke, - 64.00 

Ashes, (lilac-grey,) - - 6.60) 

100.00 100.00 
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Ultimate Analysu. 

Carbon, 78.437 

Hydrogen, 6.689 

Nitrogen, - - - 1.SI9 

Oxygen and loss, 8.666 

Ashes, .600 

Sulphur, not estimated. 

100.000 

It will be seen that several of the Kentucky coals compare yery 
favorably with this well known soft bitaminous coal, which is 
much esteemed by the blacksmith, and for gas and coke: we may 
refer particularly to Garrard^s coal, Clay county, and to several of 
the coals of Union and Crittenden counties, which are good coking 
coals. 

To make the comparison more extensive this coal was submitted to 
distillation, at a temperature slowly raised to the red-heat, to ascertain 
the relative amount of oils and gas produced. One thousand grsdns 
of the air-dried coal gave, of 

Grains. 

Thick brownish-black emde oil, 136 

Purplish ammoniacal water, 62 

Light cellular coke, 710 

Leaving for gas and loss, -- 102 

1000 

The gas collected measured 545. cubic inches, and had pretty good 
illuminating power, but not better than that from Mulford's coal, if as 
good. 

This result does not, of course, represent the relative quantity of 
illuminating gas which the coal would yield if heated under conditions 
favorable for the production of gas. When distilled, as this aud all 
the Kentucky coals examined were treated, at the lowest heat which 
would cause their decomposition, in order to produce as much as possi- 
ble of the liquid and solid hydrocarbons, the quantity of gas obtained 
is always very much less than could be produced from the same coal 
suddenly exposed to a red heat, in the gas retort; but, as all the coals 
examined were submitted to the same low temperature, it is believed 
that the relative quantity of gas collected would give a correct idea of 
their gas producing powers under more favorable conditions. 
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TABLE 9. Comparative Vegetable Ash Analyses. 



By whom analyzed- 




Kind of vegetable, &c 



Potiish, 

Soda I 

Ijme, 

Mii^nesia, 

Oxide or iron, 

Sulphuric ncid, 

Hvdrochloric acid, 

Si licit, 

Carbonic acid, 
PI»0!»phoric acid, 
Phopphatc of iron. 
Chloride oFpota^sium 
Chloride of sodium, 

Total, 



Por centagc of ash, 
(a) in dried vegetable, 
\b) ill IVesh vegetable, 



Fobacco 



Dried 
leaves. 



While pot itoes. 



26% 

U.61 
2.78 
4.51 

4.20 
9.65 



100.00 
23.33 



Tubers. 



60.HU 
2.41 
2 6.S 
4.21 
l.»6 
3.19 

.91 
12.14 
17.15 



5.38 
99.99 



2.98 
.71 



Stalks. 



11.44 

37.02 
6.(»0 
3.78 
5.12 

822 

14 09 

2.27 



12.06 



100.00 



15 00 
2.25 



Red 
clover. 



T. pra 
tense. 

3645 

2?.62 

4M 

.26 

1.W 

2.3.47 
6.71 

2.39 
1.53 

99!9F 



9.56 
l.t?5 



Green topped while 


Root. 


Leaves. 


48.56 


12.63 


6.73 


28 73 


2.2K 


2.85 


.66 


.80 


12,86 


7.83 


.96 


2.^5 


14.82 


14.64 


7.(i5 


3.15 


^ 


1.^56 


5.44 


10.67 


99.94 


99.96 


7.40 


1.5.20 


.59 


l.e»2 



Hemp. 



Whole 
plant. 



100.00 



•4.60 






« Fresb or dried? 
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IDFOQRAFHICAL ABSICrTART. 



INTRODUCTORY LETTER. 



^^m^^0^^i^^m0'^t^t0^^0*^^0**t0*^*0*Jf*0^^^^*^*0^*^0^**^^^^t^^>^' 



To Dr. D. D. Owen, Principal Geologist: 

Sir: In obedience to your instructions, I herewith submit my 
report of the progress of the work intrusted to my direction, for the 
years 1856 and 1857. 

The necessary instruments and outfit having been procured for 
camp No. 2, of the survey, this — the Western— corps was placed un* 
der the direction of Mr. Joseph S. Harris, late of the United States 
Coast Survey, who was dispatched to Hopkins county to resume the 
work of the late detailed survey at Mt. Watson^s, near the line divid* 
ing Union and Hopkins counties, on the line of the Casey ville and 
Providence road. 

Having accompanied this party to Hopkins county, a rapid recon* 
noissance was made of the district in which it had been proposed this 
corps should operate, meeting Mr. Harris from time to time, and di« 
recting his operations. 

After having obtained a sufficient knowledge of the country, laid 
out the work for Mr. Harris during my absence, and left such instruc* 
tions for the control of camp No. 2 as the requirements of the service 
seemed to warrant, I proceeded to organize corps No. 3, which was to 
enter upon the detailed survey of the Eastern Geological District. 

For this purpose I repaired to headquarters for the necessary funds. 
On my return to Louisville I found the sub-assistant, on whom I had 
relied for the Eastern corps, prostrated by sickness, and unable to take 
the field. At the time, being unable to procure a proper a.ssistant to 
supply his place, I was compelled, on this account, to postpone, for a 
time, the organization of camp No. 3, for the eastern division ; mean- 
while I concluded to make a reconnoisance of the country lying be- 
tween Louisville and the mai^' of the Western Coal Field, in Hancock 

30 
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county, and thence through the country adjacent to the base line, 
which was to be commenced by the Western corps, No. 2, during the 
summer. In this examination, having again intersected the line of 
operation of the Western corps, on Drake's creek, I made all the ne- 
cessary arrangements with Mr. Hairis for commencing the base line, 
and then proceeded into Crittenden and Livingston counties, to en- 
deavor to determine whether the coal region of Livingston county was 
an outlier, or an extended peninsula of the Coal Measures connected 
with the coal field in Union or Hopkins county. 

On my return, after consultation with the Principal Ge<rfogist, it 
was decided, as the season was so far advanced, and for the purpose of 
economizing the fundc, to transfer the camp equipage and outfit of 
corps No. 1 for the use of corps No. 3. 

This camp was ordered to Louisville by land, while I proceeded by 
rail to Cincinnati, for the necessary instruments, and the chronometers 
which bad been sent to the care of Professor Mitchell, of the Astron- 
omical Observatory, who bad kindly undertaken to have them rated. 

I returned to Louisville by rail, and sent forward, by a spedal mes- 
senger, the instruments for the use of the base line party. Owing to 
the extreme low stage of the Ohio river, the messenger was detained 
on the road, and did not join the party for three weeks, and that corps 
w^re compelled to begin operations with such outfit as it already hjid 
^n hand. 

: The outfit having been completed for corps No. 8, the camp pro* 
ceeded by land through Paris, Bourboq county, to Greenup county, 
shipping by the river being out of the question. 

After having given the necessary directions ibr the guidance of 
corps No 3, to commence operations on Williams' creek, at the mouth 
of the tunnel of the l^exington and Big Sandy railroad, for carrying 
Qut the detailed survey of Greenup county^ in the Eastern Coal Field, 
^nd having seen that they were making good progress, I then proceed- 
^^ ip advance of the corps, to make a reconnoissance of the country, 
and learn the key of these cogl^Xi^ iron wea^ui^ l^aTipg the^tstcink 
(Qrps in successful operation* 

On the 12th day of October I left Greenup county gnd proceeded 
tft join the base line party, ip ^ancock county, 



nrrRODucTOET lextee. 307 

ing expired, his corps was paid off, and the camp outfit, instruments, 
&c., were returned to headquarters. 

On my return to Louisville I found it necessary to return to Green* 
up county to settle up the outstanding accounts of corps No. 3. 

On my return home I made a rapid reconnoisasnce of the northern 
part of Greenup and Lewis counties, by the way of Springville and 
Yanceburg; thence by way of Clarksburg and Mt. Carmel to Flem* 
ingsburg, Fleming county; thence by Carlisle, in Nicholas county; 
thence to Paris, Bourbon county; thence to Georgetown, in Kcott 
county; thence to Frankfort, in Franklin county; thence to Shelby* 
ville, in Shelby county, to Louisville. 

Here I engaged the assistance of Mr. Edward Mylotte to aid in 
making up the office work of the operations, in Greenup and Garter 
counties, which will be submitted as soon as completed. 

I remain, &c., 

SIDNEY S. LYON, 
Assistant Geological Survey of Kentucky. 



REPORT 



ov 



Obscnations in Hopkins, Crittenden, Livingston, Caldwell, Cliristian, 

and Henderson Counties. 



In my former report it will be remembered that the out-crop of the 
lower coal measures, indicating the place of the Bell and Cook coals, 
which lie at the base of the first thousand feet of coal measures of 
Union and Crittenden counties, as exhibited on the map accompany* 
ing that report, was tiaced up the line of Tradewater river, until it had 
been run to the line ef Hopkins county, and carried through sections 
1 9 and 20, T. 5 S., R. 2 E. This line requires some modification 
since it crosses Tradewater riyer somewhere near the south boundary 
of section X9, T. 5 S., R. 2 E., and extends thence into Crittenden 
and Caldwell counties, making, near the comer of these counties, in 
the Hopkins county line, a long tongue of the coal measures, extend- 
ing to the south and east of Tradewater. For the position of this 
tongue see plat of part of Union, Hopkins, Caldwell, and Christian 
counties, for 1856 and 1857. 

The extension of the lower measures of the coal field, into the form 
above described, as to its outer boundary, has not produced a corres- 
ponding change in the line of out crop of the first, second, and third 
coals of the ^^Lower Coal Measures," which turn abruptly to the north 
and even north-westwardly, running in that direction fix>m Providence^ 
in Hopkins county, to the neigbourhood of Steuben's Lick, where the 
line marking these outcropping beds is deflected more eastwardly, and 
runs nearly with the line of the Hunting branch of Stuart's creek, to 
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its head, in Wright's ridge, when it takes a bend to the south, and 
probably crosses the ridge near the Box Mountain Springs, thence 
down the line of Flat creek, to the Rocky Gap, while the eastwardly 
boundary of the outcrop of the lower measures, have, by the flatten- 
ing of the dip, and a succession of waves, faults, and breaks, been 
spread out on a horizontal surface from one and a half miles to ten or 
even fifteen miles. The lithological character of the nfteasures has also 
experienced a change, not less noticeable, viz : the heavy masses of 
the Finnic Bluff, the Curlew, Ice-house, Little Vein, and the Anvil Rock« 

The sandstones are much diminished, and some of them are entirely 
lost, so much that a section at Wright's ridge, and eastwardly to the 
outcrop of the lower beds, here known as the Campbell coal, equivar 
lent of the Cook coal, Woldridge, and Terry beds, equivalent to the 
Bell coal, the associated measures, well developed at the Ohio river, are 
here very obscure, and though more recognizable at Providence, still 
it would be hardly possible that the key of these measures could be 
obtained, either in the line of Wright's ridge or Providence, without 
first having obtained the clue at the Ohio river, and then having follow-' 
ed the line of outcrop, in all its turnings, to Providence. 

Having thus been enabled to identify the equivalent beds at that 
point, and having obtained a hint of the changes to be expected fur* 
ther to the north, to enable the observer to identify the equivalent bed^ 
at Wright's ridge. 

At Providence the coals are much thicker and closer togethei^ than 
on the Ohio river, and the associated nrnterials are more calcareous, and 
the angle of dip seems to be much fhtter, since the first thousand feet 
has been spread out into a belt, ten miles wide, though the spaced be- 
tween all the coals, where the quantities have been obtained, are less, in- 
dicating a positive thinning out of the materials separating the coaler, 
and those materials are of a character indicating a different con<fition 
from that contrdling the deposition of the equivalent beds, twenty 
miles to the northwest 

All the sandstones are thinner, and composed of finer gmins, than 
those at the Ohio river; and in their stead we sometimes find limestone, 
black bituminous shales> and fine micaceous and shaly sandstones. 

The same remarks, here made foi^ t&at part of the coal basin 8^ 
Providence and eastwardly to its edge, will fspply, with slight modift^ 
esUion, to fh» efuiMlent mwKmi fi»m tke lietd ct thtf Btfzittflf 
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bntnch to the edge of the measuree, south and east to the margia of 
the Goal*field, near the head of Oasselbary and Drake's creeks, in 
Christian county; these changes are especially noticeable at Mr. 
Williams', on the Madisonville and Hopkinsville road, on a tributary 
of Drake's creek, and at the Campbell and Woolridge mines, five miles 
distant, on the waters of Casselbury creek. 

In a line stretching nearly east from ProYidence, is a range of bills, 
cut through by various creeks, and which extends to and connects with 
a range of hills on the south east side of Tradewater river. This 
range is evidently an axis of elevation, and there are corresponding 
basins or troughs on the north and south side of this line. That on 
the south side lies in a line nearly southeast and northwest, beginning 
in the coal measures, and extending toward the outer edge of the basin, 
into Caldwell county. This trough is much narrower than that on 
the north side of the ridge, which covers all the space between its line 
and the baee of Wright's ridge, on its southwest side, being from eigh- 
teen to nineteen miles wide in the line of its greatest developement 

This great extent of country, eighteen miles long, with the margin 
of the outcropping coals, and from ten to twelve miles wide, at right 
angles with this course, includes a district of country generally level 
and rich, intersected only by spurs of Wright's ridge, dividing the 
water courses; many of the valleys are flat and low. These spurs of 
the ridge may be regarded as the distant, feeble efforts of the mighty 
power that raised the surrounding margin of millstone grit, and the sub- 
carboniferous limestone, which forms the rim. 

Though the prolongation of the Bald hill disturbance is not so con- 
spicuously marked, by high and abrupt ranges in Hopkins as in 
Union county, still the configuration of the country seems to warrant 
the opinion that one branch of this disturbance has been extended in- 
to Hopkins and Christian counties, and that the same domelike 
method observed in Union county has also been exhibited along its 
course through Hopkins county, and to the margin of the coal field in 
Christian county. 

The detailed surveys necessary to determine this question are not 
yet sufficiently extended; the subject will be lefl for further investi* 
^tion. 

The whole energy of the Topographical parties having been en- 
gaged in the Topography and Qeology of the pert of tiie country 



812 TOPOGBAPmCAL SBPOBT OF GEOLOGICAL SURVET. 

which appeared to promise the earliest practical economical resoltSi 
matters of strictly scientific interest have, for the present^ been pass* 
ed by, and those things only attended to which promised to give re* 
suits of immediate practical value, except so far only as they were of 
prime necessity for the proper understanding and investigation neces* 
sary to those results. 

While awaiting the return of the party who were operating in Muh- 
lenburg county, during the latter part of August, I crossed into Crit* 
tenden county, with a determination to find whether there was any 
continuous connection between the Union cod of Livingston county, 
and those of the Tiadewater country. In this excursion I passed by 
the old site of Bellville, where the counties of Union, Crittenden, and 
Caldwell corner in the Hopkins county line, and where the line of 
Hopkins county leaves Tradewater. Passing along the road from 
Bellville, through Caldwell county, in a southwest direction about three 
miles, the road then inclines more to the north. Then the interca* 
lated limestones of the millstone grit make their appearance. Two 
and a half miles further the road makes a southwardly curve, and the 
Coal Measures re-appear five miles from Tradewater river, as shown in 
the borings for a well at Shady Grove, which have penetrated the rocks 
of the Coal Measures, and at a point one mile northeast, where a coal 
has been opened, said to be four feet thick. From one to one and a 
half miles from this a coal is to be observed, eighteen inches thick, 
wedged between heavy sandstones. East of Shady Grove coal has 
been opened by Mr. J. Land; this coal is said to be four feet thick 
also. The eighteen-inch coal is again found on the lands of Messrs. 
Terry and Campbell, and at Mr. Amos Singleton's, three-fourths of a 
mile east of the grove. 

It is highly probable that the intercalated limestone of the mill- 
stone grit, before alluded to, near Bellville, has been brought to the 
surface by a fault 

- From Bellville, distant seven and a half miles, in Crittenden coun* 
ty, on the farm of Dr. R. M. Hetherington, coal has been reached in a 
well; the person boring announcied the coal to be one foot thick. 
• By the line traveled the country is very hilly from Dr. Hethering* 
ton*6 to Piney creek, the hills being caped with from fifty to one hun^ 
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dred feet of the millstone grit^ the deep ravines and valleys cutting in- 
to the sub-carboniferous limestones. 

There are probably one or more &ultB between Shady Grove and 
Piney creek, that suddenly bring up the lower rocks, thrusting the 
Coal Measures forward and to the southwest Six and a half miles 
to the northeast of Marion, the county seat of Crittenden county, the 
upper intercalated limestones of the millstone grit rises to the tops of 
the hills, being overlaid by a thin capping of from twenty-five to fifty 
feet, of the debris of the sandstones, which are penetrated by sinking 
wells, the water being found on top of the limestones. Five miles east 
of Marion the road crosses a branch of Piney, called Flat creek, which 
flows in a trough scooped into the masses of the lower interculated 
limestone. 

On passing westwardly firom Marion, about five miles, the sub-car- 
boniferous limestone makes its appearance, coming up the dry fork of 
Livingston creek, here connecting with the same rocks, which are cut 
into by the waters of the Paroquet fork of Hurricane creek. Where 
these creeks interlock the sandstones of the millstone grit series are 
severed, and now all the Coal Measures lying to the west, northwest, 
and southwest of this point are completely disconnected firom the 
great body of the coal field of western Kentucky. 

On the Ohio river the beds of the sub-carboniferous limestone is the 
sur&ce rock, firom a short distance below Crooked creek, in Critten- 
den county, to the mouth of Deer creek, which enters the Ohio river 
a short distance above the Union coal mines, in Livingston county. 
These rocks, as before stated, also form the surfiu)e-rock, at the head 
of Paroquet creek, and fix>m this point extends to the Ohio river ; the 
eastern boundary lies nearly in a north and south direction line. The 
western limits have not yet been completely traced, it however ex- 
tends to the north-west firom the head of Paroquet creek, for about 
two miles, forming the beds of the creeks, minor streams, and valleys, 
the neighboring hills being capped by the lower masses of the mill- 
stone grit; then more westwardly, by a great curve, to the mouth of 
Deer (nreek, including an area of fifty or sixty square miles of sub- 
carboniferous limestone country with all the marking characteristics, 
viz : sink-holes, bold springs, &a 
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The belt of millstone grit country lying to the eastward, and be- 
tween the sub-carboniferous limestone country of Crittenden county, 
and the productive coal measures on Tradewater river, in the same 
county, is about twelve miles wide, being very broken from Crooked 
creek to that river; the dividing ridge between Crooked and Big Hur- 
ricane creeks is also capped by the lower masses of the millstone grit 
and the intercalated limestones, rising rapidly from the Ohio river at 
the mouth of Crooked creek, into a high table land, with occasional high 
hills rising above it. The belt of millstone grit, above alluded to, ex- 
hibits the evidence of having been much disturbed, the masses having 
been broken into fissures and cracks, locally much elevated. Places 
are frequently to be observed where the lower mass of the millstone 
grit forms the bed of a branch, where it lies in a position nearly hori- 
zontal, while the next hills, four or five hundred feet above the level 
of the stream, have the same rock forming their summits, where it is 
seen dipping at an angle of ten, fifteen, or even twenty degrees to the 
southeast, northeast, or northwest, as the case may be, varying with 
different localities. These remarks are especially applicable to the 
country north of Piney creek ; north of that creek, and eastwardly, to 
the Caldwell county line, and for some distance into that county, the 
surface does not present breaks and disturbances on quite so grand a 
scale. Near the Caldwell county line the measures of the millstone 
grit at once pass under the rocks of the true coal measures, making 
the belt of country possesing the remarkable characteristics of the 
millstone grit country, much narrower in Caldwell and Christian than 
in Muhlenburg, Butier, and Breckinridge counties, where the same 
country has been observed. The same remark will apply, with equal 
force, to Hardin and Pope counties, Illinois, and Perry and Crawford 
counties, Indiana. 

It being established thiat the coal beds of Livingston county are an 
outlier, being cut off from the main body of the coal field of which 
they once formed a part. 

It is also worthy of notice, that the upheaving force which has been 
instrumental in these changes has also brought up the ores of iron, 
lead, and zinc. It is along the anticlinal axis of this greatest disturb- 
ance, which has cut through the millstone grit at the head of and 
along the line of Paroquet and Big Hurricane creeks, that are to be 
found the fissures filled with Galena, Fluor spar, and other minerals. 
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I would, therefore, respectfully suggest that at some convenient 
time part of the force of the survey be detailed, to investigate the 
strip of country lying along the axis of this disturbance, extending 
from the Ohio to the Cumberland river. 

Some years since an e£fort was made to prove the Lead Lodes^ of 
Crittenden and Livingston counties; the works were not carried to any 
considerable extent before they were discontinued, without any profit- 
able result 

The detailed surveys have only been carried to the margin of the 
coal field bordering on Crittenden, Caldwell, and Christian counties. 

The forgoing facts have been obtained, incidentally, in reconnoi- 
sance made by myself, for the purpose of obtaining such information 
as would enable me to direct the operations of the field parties, accord- 
ing to the tenor and spirit of my instructions. 

Party No. 2, of the Geological Survey, having begun their opera- 
tions at the edge of Union county, under favorable circumstances, but 
the whole party having no previous knowledge of the topography of 
the country, or its geological features, my operations were restricted 
mostly to the vicinity of the field-party, thus, by covering but a lim- 
ited space, I was enabled to make a most critical examination of all the 
known outcrops of coal, and by pursuing this plan I have, while carry- 
ing forward the lineal Survey, discovered many new outcrops of coal, 
and connected these with my previous observations. 

The first line run by party No. 2, this season, was begun at White* 
sides' creek, and run northward, and connected with the line dividing 
the counties of Hopkins and Union, and the work of the previous sea- 
son. From the point of departure thus obtained, at the termination 
of the work of Union county, the detailed work of Hopkins county 
was begun. 

After conducting the party a few days, the reconnoisance was car- 
ried further. A synopsis of the field notes made, and the facts obtain- 
ed during these reconnoisances, may aid in arriving at just conclusions 
as to the structure and value of the Western Coal-field of Kentucky, 
in Hopkins, Christian, and Caldwell counties. 

I shall endeavor to set forth these facts, and the method by which 
they were obtained, and the impressions they produced on my own 
mind. 
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The field-work of the topogiaphictd parties not being folly made op, 
the cooiseB and distances estimated will^ for the present^ be deduced^ 
fiK>m the very imperfect map of Kentucky which I have. 

The identification of the different beds of coal, wherey^ observed, 
has been made a matter of prime importance, and all coals, spoken of 
in Hopkins and Christian counties, are referred to their equivalent beds, 
by the same names by which they are known at the Ohio river. 

The first camp pitched on Whitesides' creek, in Hopkins county, 
was found, on e^samination, to be on the mass of rocks known at the 
Ohio river as the rocks covering the three feet or ^^ZitUe mn,'^ and the 
four-feet coal lying first below it Neither of these beds, at present, 
are open here. The ^^ittie vein^' has, however, been penetrated, sev- 
eral years since, in digging a well, near the Casey viUe and Providence 
road, within a few yards of the old sdiool house, on Whitesides' creek. 
About a mile fix)m this the equivalent of the second coal under the 
Anvil rock has been worked by Mr. Watson, on the southwest side of 
the ridge, and by Mr. Llewellen, on the northeast side of the same 
ridge, only a few rods apart 

The following section was taken at the opening into the coal at the 
'^ewellen bank," on the north side of the ridge, which here is the di- 
viding line between the waters of Tradewater, above the mouth of Grab 
Orchard creek, of Union county, and 81over creek. 

Here the dividing ridge has entirely lost its capping of the ^^AnvH 
Bock," there being only about forty feet of materials between the top 
of the coal and the top of the ridge. 

Section qf ik0 lUweOin Goal. 
Heighth. Thioknesi. 
39.6 30.0 Slopuig groond. 

9.6 4.0 Looie pieces ef lunestone projecting from the sur&oe. 

6.6 .6 Black bitmninoiu shale Tarying from 6 inches to 1 foot 

6.1 .11 Coal 

4.2 .1 Partiiigclay. 
4.1 2.6 Goal 

1.7 .2 Parting day. 
1.6 1.6 Goal. 

m 

.0 Top of nnder-clay, thickness not satisfactorily seen. 

Thickness of the bed ia«five feet one inch. In tl^s locality there is, 
thereforei four feet ten inches, in all, of workable coal. 
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The tEnder-day was not seen at this place, but the foUomng section 
of the same coal bed, from the Watson bank/' on the other side of 
the same ridge, and only a few rods distant, will probably be satisfac- 
tory as to the thickness of the undernday. 

SedUm pf WaUonfB hank^ ioufkwut 9id$ of tiig^^ and eguivaieni qf th$ iecimd 

€oal under the AnvU Boek, 
ErighA. ThiehM9». 
70.9 30.0 Corered space. 

40.9 16-0 Limestone in several beds, much affected bj exposure. 

34.9 .6 Sz inches to one foot of black Intaminoas shale. 

34.3 1.0 CiMd. 

33.3 .3 Parting day. 
33.0 2.6 Coal. 

30.6 .2 Parting. 

30.4 1.8 Goal. 

28.8 1.0 Under-olay. 

27.8 10.0 Ten to twelre feet of drab colored limestone. 

17.8 7.8 Covered space with coal. 

10.0 10.0 Sandj shale. 

Thickness of workable coal, in Watson's bed, five feet two inches. 

The section heretofore given of the Watson and Llewellen coal, 
equivalent of the second coal of the lower series, may be further ex- 
tended by the aid of a partial secticm (di)tained about one hundred 
yards to the east of the opening made on Watson's land. 

FtoTidenoe lite ki an Mslwardty direction fram the Uewenen and Watson Coal Banki^ 
aboal tiro and a half miles. By an obserTation of tiie map of Union oountj, in the lint Geolog- 
ical Repcvt, it will be aeen that the ontcrof linee of the ooali of tiie Mnlford leriee will be 
found nanittg eaatwatdly aeroM eeetien 4, T. S 8., R. % E. After the line has entered leetion 
3 of the tame tomiehip, It nue aonth and soalinreit, to the lontheast oomer ef section 9, when 
it again carvee to the eail. Hie line again oorree abruptly to the north, loon after entering 
■eetion 10. TUi is probably the oentre of a ralley of de p ression in the Coal Measures, whieh 
belag prolonged extends into Crlttondea and Caldwell ooanlieai erossing TVadewater rirer al 
or near BaUviUo. Crossing this TeUey» as beliMO stated, In seetlon 10, the outcrop line rana 
northwardly along the eastern edge of the yalley to a point near FMvidenoe, when the line is 
again dsAeeted to the soath and oast, by an eloraled fold of the Coal Measures that begins ai 
FroTldenoo and runs la a line nearly parallel with the Provldonoe and Princeton road, and en 
tho south side af It, to the outer margin of the Coal Field, aear the month of Dollison*s oro^, 
in Caldwell county. A nameless bcaach, wluch rises In seotton elghteea of the same town* 
ship, runs northeastwardly into sectl<m eight. Out of this section it passes into seottoa soTon- 
teen, where It haa its bed in tho soft materials assomated with tho fourth coal, under the Aatll 
Rook, or the " fear -ybol Cm!** of tho Lower <:k>al Measures 
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Eeighlh. Thickness. 

49.1 1 46.0 Covered space, with limestones near the coal. 

4.11 1.00 Coal. 

8.11 .3 Parting clay. 

3.8 2.6 Coal. 

1.2 .2 Parting clay. 

1.00 1.0 Coal. 

On the north side of the ridge, containing the Llewellen and Wat- 
son coal openings, there is evidence of fractures in the masses of the 
coal measures covering this bed. The drainage having taken the lines 
of fracture has, by denudation, exposed these beds on the south side 
of the spurs of the main ridge, and the coal may be entered and work- 
ed, on the north of the ridge ; with a dip to the north and northwest, 
carrying these coals under a level country bordering Slover creek. 

These beds of the Coal Measures, at Providence, have experienced 
some slight modifications, the limestones are more ferruginous; there 
are also beds of chert intercalated in the limestone mass, which is 
thicker. The dip is greater, and to the northwest. The limestone 
beds are highly fossiliferous.* 

If these beds are entered north of the main dividing ridge, the produce of the mines may 
reach the Ohio river, by a railroad which may be made almost by a naturally graded road bed. 
By laying the line of the road down the rallcy of Slover creek, to the Pond Fork; thence up 
that valley, and on the southwest side of that creek, to the gap between Poplar ridge and Coal 
hill; thence along the valley of Cypress creek, to a point near the mouth of Pearson *b branch; 
then either up Cypress, and reach the Ohio river by the valley of Mine's creek, or by the Book* 
ham valley pass, through the gap, at the head of the Little vein branch, and thus reach the 
Ohio; or from Pearson's branch, by the Henry valley pass, through the gap at Winstead's, in 
section 24, T. 3 S., R. 2 W. For a coal road, with very light grades, I am acquainted with no 
country where a road, with a better allignment, or lighter grades, could be had, for the same 
amount of graduation, for a road of this length; while along the line of the road, and at very 
short distances from it, the best stone for bridges and culverts could be had; since, near 
by, along its entire length, the heaviest coal beds in this part of Kentucky find their outcrop, 
the main trunk road would receive numberless branches from numerous coal mines, that must 
be opened along the entire length of the line, and only a short distance from it, many of them 
within from fifty to two thousand yards of the main road. In this connection, I may be per- 
mitted to state that a ^d railroad is the only reliable means by which these vast beds of fos- 
sil fuel oan, with certainty, reach a market. It has been in contemplation to lock and dam 
Trade water river for the purpose of forwarding these coals; my opinion is, that Trade water 
river, if dammed, and its waters were spread over the surface, as they would be by dams suffi* 
cientiy high to obtain the head required, would not, during the dry seasou of the year, afford 
a sufficient supply to keep up the pools, much less the water necessary for lockage. Th« 
evaporation would probably largely exceed the supply afforded by the river should this be 
the case, as it most probably is; Tradewater river, therefore, as a means of transporting ooal to 
market, is absolutely useless. 

•See ipedmens '*fivm PnMenet,*' 
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There being no difficulty in the way, the outcropping bench of the 
Llewellen and Watson coal was easily traced to the equivalent bed 
opened at Providence. The following section will serve to illustrate, 
in some degree, the arrangement of the Providence beds. The land 
holdings here being in very small lots, two banks having different 
names are included in one section. 

These banks are on nearly the same level, and the thickness of the 
separating material is probably somewhat greater than the work on the 
ground made them. 

Section of the Loflund Coal Bank. 
JSeiffhth, Thicknesa, 

60.2 SO.O Yellow-grey shales, (place of Anvil Rock?) 

30.2 3.0 Black bituminous shale. 

27.2 1.3 Slaty coal. 

25.11 .5 Parting clay. 

26.6 1.0 Coal, (in large blocks.) 

24.6 1.4 Parting clay. 

23.2 2.9 Coal. 

1.9 Under clay. 
20.5 

Section <^Dorris Bank. 
18.8 12.0 Twelve to fifteen feet limestone. 

6.8 1.3 Calcareous marly shales, 15 to 20 inches thick. 

5.5 .4 Black bituminous shale. 

5.1 4.0 Coal, fine quality, mining in fine blocks. 

1.1 .1 Parting clay. 

1.0 1.0 Coal to top of underclay. 

The following section is firom the DoUison bank, equivalent to Dor- 
risbank: 

Heighth. Thicknese, 

18.2 10.0 Ten to sixteen feet limestone. 

8.2 2.2 Grey and black calcareous shale; lower part argillaceous shale. 
6.0 3.6 Coal. 

2.6 .1^ Parting clay. 
2.4^ 1.4 Coal. 

1.0 .1 One to two feet ferruginous limestone. 

A number of sections of these beds could be given, but this will be 
unnecessary, as they would be a repetition of those already given. 

It may be possible that the last section given is of an intercalated coal, 
between the equivalent of the Mulford bed and the ^^iddle coal;^^ the 
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Lofland section is probably the equivalent of the '^Anvil Bock/' or 
first coal which has again increased in thickness. 

It will be recollected, that at Thompson's mines, in Union county, 
the Anvil Rock bed had thinned down to fifteen or eighteen inches. 

The Lofiand, Dorris, and Dollison banks, being three distinct beds 
of coal, would make tbe Dollison the third coal under the ^^Anvil 
Rock," and equivalent to the Mulford coal, provided there be no new 
intercalated coal here over the Mulford. This seems to be confirmed 
by the fact that a coal was opened, partially at my request, on the farm 
of Mr. Samuel Montgomery, near the eastern edge of section ten, T. 
5 S., R. 2 E., which has the characteristic covering and associated 
shaly materials of the Mulford eoal; if this be the equivalent of that 
coal it will be undoubtedly fidl the fourth coal in the series here. 

Three-fourths of a mile to the southeast of the last coal alluded to^ 
in the direction across a narrow trough in the measures, a coal is seen 
in the bank of a small branch, known here as Hunter's bank." The 
equivalent of this bed is also to be seen on the &rm of Mr. Samuel 
Montgomery, distant about half a mile from the equivalent of the 
Mulford coal opened on his farm; this last coal is known as the Mont- 
gomery coal. 

Section qf Montgomery coal, 
Hnghih. Thiekne$9. 

31.00 10.00 Covered space to top of point. 

2 1 .00 10. Thm bedded sandj shale. 

1 1 .0 8. Black bitominoas shale. 

3.0 3. Coal. 

The pit being partially filled with water, neither the bottom of the 
coal nor day was seen. 

Section qf Hunter^ e hank, 
Heigkth. Thiekneea. 
43.6 16.0 Covered space. 

S8.6 10. Grayish-yellow sandy shale. 

18.6 8.0 Black bitnminoms shale. 

10.6 3.9 Coal. 

6.9 .9 Parting day. 

6.0 .7 Coal. 

5*6 .6 Under day. 

6.0 6.0 Sandy shales. 

•0 Bed of branch. 
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Mr. Alfred Towns had this coal opened, and the parting day dug 
through, in doing which the workman discovered the seven inches of 
coal between the under and the parting clay. When the lowest coal 
was cut through an abundant spring of water bur^ forth. When I 
visited the bank the water had settled, and the^spring was flowing in 
a beautifully clear stream. The day being warm, and being very 
thirsty, I laid down for a drink, but one mouthful of such water was 
sufficient — the water being very acid, and largely charged with alum. 

In my report for 1855 the map shows the line of the lower coals 
south of Mr. Imboden's house, section 24, T. 5 S., R. 1 E. 

The Winn bill was set down as the equivalent of the ^'Finnic bluff," 
or the sandstone mass covering the Bell coal. After the survey was 
made, in 1855, Mr. Winn dug at the foot of the hill near his house, 
at the base of the equivalent of the ^^Finnie bluff," and found a good 
coal at the place indicated in the report 

Taking the road from Providence to Princeton, the first creek cross- 
ed has, at this place, its bed on the soft shale under the Providence 
coals or over the Mulford coal. 

There is evidently a sinking of all the beds for a short distance on 
the line of this road, when they rise again immediately west of it, 
while on the right of the same line they lie quite level for two or 
three miles, as there is only one ridge intervening, made by the mem- 
bers over the Hunter or ^'Little Vein" coal. On the northwest side of 
Clear creek the mass of the Curlew hill crosses the road in a low ridge 
between Clear creek and Mr. Barnhiirs house. The mass of the ^^Ice- 
house," and its accompanying measures, is probably the northwest bank 
of the flats of the creek itself, and it is repeated between the forks of 
the creek. The masses equivalent of the Finnic Bluff extend from the 
bank of Tradewater river for two or three miles toward Providence, 
and must be repeated or lie very level. 

At two miles beyond Tradewater the millstone grit sets in, and the 

rocks are raised into high hills. About four miles to the southwest of 

the road the millstone grit runs up to the river, and the sub-carboni<> 

ferous limestone forms the hills. The lower masses of the millstone 

grit still has one, if not both, of the intercalated limestones; the upper 

mass of this limestone is hard, and broken into polygonal blocks (roq^ 

the size of marbles up to pieces of five hundred pounds weight Thp 

usual buff belt is found less earthy, more solid and compact than at 

41 
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the Ohio, and nearly destitute of fossils. The key obtained by the 
study of the various members of the coal measures, in Union county, 
firom the millstone grit to the Mobley, has been of the greatest service 
in identifying the corresponding beds elsewhere ; nevertheless, in con- 
sequence of some important modifications in the formations in their 
extension through Hopkins county, it is often necessary, in order to 
convince ourself positively of identity, to follow out any given bed in 
all its meanders from its known position in Union county to the locali- 
ty elsewhere to be established. The changes of lithological character 
are always accompanied by a corresponding change in the character of 
of the soil and the growth upon it; this aids greatly in following the 
outcrops, when the rocks themselves are concealed; indeed, without 
observing which one would be entirely at a loss. 

The first line of country passed over, lying between Providence and 
Wright's ridge, was through the woods and farms, and by no regular 
road. Leaving Providence, the route lay to the south of east, crossing 
Wyer's creek about a mile from its mouth. On the northwest side of 
the flats of this creek the outcropping sandstones over the ^^LitUe Vein*' 
are in sight; beyond this a stretch of bottom land extends for a mile; 
then a low flat point was crossed, before entering the valley of Clear 
creek, not far from a pond called '^Jenney's hole;" from this point, up 
the valley of the creek, there is no low water bed for a distance of over 
two and a half miles, by the path through a flat swampy land, with a 
succession of small lakes called '^oles/' with most fanciful names. 
Pond creek was crossed in the valley of Clear creek, and the route now 
lay up the southeast side of Clear creek to Lamb's creek, one of its 
small tributaries. A coal was seen in the hills that bound the south 
side of Clear creek, near Lamb's creek. From the character of the 
associated rocks I took it to be either the Ice-house coal, or one of the 
lower small beds of the Curlew Hill Measures. I am inclined to the 
opinion that it is the former coal, which has thickened up to four feet 
four inches, of excellent quality. 

It should be mentioned that the ridge on the northwest side of 
Pond creek, near its mouth, is probably the equivalent of the masses 
covering the four feet and "Little vein" at the Ohio river. When it 
was crossed it was about seventy five feet high above the suixounding 
flat lands. The ridge on the south side of Clear creek, in which the 
Kirkwood branch takes its rise, is the coal before alluded to, on the 
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south sido of the creek; it is opened on the N. W. side of the hill. 
At the opening the dip is N. 10° W.; the rate of dip is two and a 
half degrees. In all probability there is a reverse dip some- 
where under the flats of Clear creek, or at least a much flatter dip. 
The rate of dip would bring in the rocks of the ^'Little Vein" much 
nearer to this opening than they ar^ if there were not some decided 
modification of dip. A limestone is said to exist in the hills over this 
coal, but it was not seen by myself; there are, however, evidently 
limestones or else calcareous shales. . The sugai^tree, which I consider 
an invariable sign of the presence of calcareous beds, in the Coal 
Measures, is quite abundant 

Continuing up the south side of Clear creek, immediately afler cross- 
ing Lamb's creek, a sharp ridge rises, called Bobb's ridge, probably the 
equivalent of the ridge at the last coal; this ridge soon receives an 
additional height, and is capped by another sandstone very like in lith- 
ological character to the upper part of the sandstone at Curlew hill. 
This ridge divides the waters of Richland and Lamb's creeks, and has 
an elevation of about two hundred and fifly feet above the surround- 
ing flat land. The ridge appears to be the dividing line marking 
the east side of the great trough extending from Providence to this 
point, and brings us to the edge of the undulations, marking the char- 
acter of the measures of Wright's ridge, and the ridge running between 
Lamb's creek and Richland creek, coming up in the way it does through 
the direction of the strike line^ in a sharp curve to the southeast, then 
southwardly and southwestwardly to the waters of Cane creek, at least 
twelve miles south from the mouth of Lamb's creek; so that the pro- 
ductive Coal Measures extend in a tongue twelve to fifteen miles out- 
side of the nearest edge^ or smaller diameter, of a regularly shaped 
basin. The prolongation of the basin, which passes southeast of Bell* 
villO) is a depressed fol4 while that southeast of Lamb's ci:eek is au 
tkxis of elevation, extending on either side of the line of Wright's 
ridge for several miles; it is, however, most extensive on the westward* 
ly side, also including the body and spurs of the ridge, so that the 
greatest body of coal, of the Western Coal-field of Kentucky, crops 
out along this line of elevation. No less than ten beds of coal are 
here presented to view varying, from three (3) to eight (8) feet in 
thioknessb Fiv^ of these are five (5)| and two over font (4) feet 



324 TOPOGRAPHICAL BEPOBT OF OEOLOGICAL StTBYET. 

To the eye these coals are not iDferior to the best Pittsbuigh coal; 
their true value can however only be determined by analyses. 

The road traveled from Richland creek lay up that stream for two or 
three miles, to the intersection of the Princeton and Madisonville road, 
near the Sulphur spring; thence up the dividing ridge between Rich- 
land and Sugar creeks, crossing Wright's ridge at a point near the head 
branches of Sugar and Stuart's creeks, where the ridge is nearly sev* 
ered by a gap lying in a line nearly east and west. 

In order to establish the exact geological position of the Ck)al 
Measures of Wright's ridge, I determined to trace the measures along 
the line of the Madisonville and Hopkins ville road, from the thick coal 
at the Rocky Gap to where the sub-carboniferous limestone is cut 
through south of the head waters of Drake's creek. From thence, 
the sub-carboniferous limestone, millstone grit, and the upper inter* 
calated limestone, to the Buttermilk road. 

The Hue of the road &om Madisonville to Hopkinsville runs nearly 
south, crossing the Crab Orchard Fork of Drake's creek, approaching 
the valley of the latter creek nearly east of the point where the line 
of Christian and Hopkins counties leaves that creek. Three marked 
ridges cross this road between the Rocky Gap and the confines of the 
productive Coal Measures, on the south. 

These examinations showed that the eight feet ooal, at the Gap open- 
ed by Price, Johnson & Co., is the equivalent of the beds on the 
Hunting bniDch and dtuart's creek, only the materials separating the 
two beds, which in some instances amounts to a thickness of several 
feet, have here diminished to two and a half inches; and for all practi« 
od purposes the two beds are here united into one. 

On the same horizontal plan, on the west aide of the gap, only 
about five hundred feet distant) there is another bed totally unlike any 
coal bed which I have had an opportunity of witnessing. The fol- 
lowing section will serve to ahow this bed, which is alatl on the ^jet* 
<gr of Prioe^ Johnson & Ga 
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Section of coal b$d ui Rocky Qap, north rith. 

• 

Massive sandstone. 
Covered space. 
Clay shale, whitish. 
Clay shale, yellowish. 
Clay shale, grey. 
Clay shaie, grey. 
Black bitaminoas shale. 
Black bituQunous shale. 
2.0^ Cannel coal. 
Under clay not measured. 

The masses given above are each in distinct beds, with a regular 
parting between them. The black shale is very hard, black, and rich 
in bituminous matter. The coal is hard, and in its general appear- 
ance much like the finest block mineral at the Breckinridge mines. 

The section of the thick coal, on the east side of the gap, is as fol- 
lows: 

Section of Eight foot coal at Rocky Oap* 
Heighth. Thiekneas. 
157. 1 4 60.00 Rounded hill top. 

1 19. 1 1^ 20.00 Bench probably sandstone. 

89. 1 1^ 16.00 Top of slope and foot of bench. 

73.1 1-^ 19.00 Bench; some sandstone in sight 

64.11^ 45.00 Top of covered space. 

9. n^ 1.6 Blue marly shale. 

8.6^ 3.1 Coal; soft from exposure. 

6.2^ 0.2| Marly shale parting. 

Beds of coal. 
6.0 6.0 Coal with 2 small streaks of clay near the center of mass. 

The lower, or five-feet mass of coal appears bright and good. The 
upper mass will probably be found as good as the lower when the 
coal has been followed under solid cover. 

Starting, as before stated, at these beds at the Rocky Gap, three 
distinct, diiferent masses of sandstone are passed over, by the line of 
this road, before the margin of the Coal Field is reached — the dis- 
tance being about seven miles. The spurs of Wright's ridge^ which 
runs in a line nearly parallel with it, are thrown off at right angles to 
the road, and are doubtless the sandstones of the '^Little Vein,'' Cur- 
lew hill, «nd Finllie Bluff. There being no repetition of these masses, 
the inference is that the amount of dip is nob gfeater than two degrees, 
for a kige poort of the diBianoB} for suddbnly tbedipi soutb of Diako'e 



826 lopoaaAPHioAL bbpobt of qboloqical bubtbt. 

creek, carries the equivalent of the Cook and Bell coals from the top 
of the high hills, from two hundred to two hundred and fifty feet high, 
on the south of the creek, down to the bed of the stream, where 
the equivalent, probably of the Cook coal, has been mined in the bed 
of the creek near Mr. Williams/ The covering to this coal being very 
similar to the covering of the coal mined by Mr Campbell, on Cassel* 
bury creek, five miles to the west, which is certainly the equivalent of 
the Cook coal of Union and Crittenden counties. 

Crossing Drake's creek to the south, and ascending a hill two hun- 
dred feet high, which is capped by a sandstone equivalent to the Finnie 
bluff, a coal outcrop is seen at a place called ^^Isinglass Glade/' On the 
southwest side of the Olade is the following section: 

Section at I$ingla§$ Oiade. 

Eeigbih, ThicknMS. 

Ft. Id. Ft. In. 

68. 6.00 Top of hill at glade. 

63. 2.00 Black bituminous ahale. 

61. 2.6 Coal. 

48.6 3.10 Under-clay. 

44.8 6.4 Shales. 

39.4 6.4 Belt of carbonate of iron, three inches thick, regular attd 

continuous as far as exposedi in a bed of grey shide. 

94.0 2.0 Bed micaceous sandstone. 

32.0 6.0 Sandstone. 

26.0 6.0 Blue shale. 

21.0 21.0 Sandy shale. 

.0 Top of covered space. 

In the under-clay of this coal are a great number of finely formed 
crystals of gypsum, especially where the coal has disappeared and left 
the under-clay disturbed ; doubtless produced by the abundance of sul- 
phuric acid set free by the wasting pyritiferous coal, which has combin- 
ed with the lime filtered from the limestone hereafler mentioned; a sim- 
ilar phenomenon was observed at Johnson's, under the equivalent of 
the Llewellen coal, near Providence, where lime must have been carried 
Irom above the coal down to the add* 

Above the coal at the Isinglass Glade are two thin beds of carbonate 
of iron. Between the Glade and the Croft, or WiUliams* farm, an ad« 
ditional member comes in above the coal^ comgoied of altitrnationfl flf 
audy '^b^*^ aod bedfi- <q£ ihg-fitdnflft 
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At Petersburg, westwardly from the Glade, the coal measures are 
flattened, probably by a slip or fault at the south foot of the Glade bill ; 
which has carried down the measures. The hill itself is flattened out 
to the east and northeast into a high table land. Three miles to the 
southeast Mr. Lacy has worked a coal bed, which is said to be four 
feet thick. The workings having been abandoned I did not visit them. 
About three miles to the west of Petersburg, the dividing ridge be- 
tween the waters of Tradewater and Pond rivers has its summit, in 
which interlock the branches of Casselbury creek, the longest branch of 
Tradewater, and the head branches of McFarland's creek, the longest 
westwardly branch of Pond river. 

On the waters of Drake's creek the coals and associated rocks are 
much bent and disturbed. One of the lowest of these coals, at Mr. 
P. W. Cabers, is either the equivalent of the Cook or the Battery 
Rock coal. From the character of the rocks associated with this coal 
I incline to the opinion, that it is the former of these coals. At an- 
other opening in this coal, which is seen half a mile further down the 
branch, the dip was N. 40^ E.; the rate of dip was not satisfactorily 
obtained. The coal is hard and firm around the old pits, although the 
diggings have not been worked for seven or eight years. The coal is 
covered with aluminous earth. The top of the hill over this coal is 
covered by a loose-textured sofb sandstone, massive in its character. 
The sandstone at Chalk-level is probably identical with the sandstone 
here, and both are probably the equivalent of the sandstone near the 
base of the Finnic Bluff. 

Mr. Felix Bourland, (seventeen miles from Madisonville,) opened 
the coal last alluded to. Mr. Bourland says the coal is three feet four 
inches thick. The thickness of the coal is probably over estimated. 

At Mr. Brashears^ is a coal covered by ai^llaceous shale; this bed is 
doubtless the equivalent of the ^^Cook coal;'* and the coal at the Isin- 
glass Glade is the equivalent of the ^^Bell coar' (?). 

The materials between these coals are generally soft and argillaceous, 
while the mass covering them has decidedly the character of the Fin- 
nic Bluff; here, however, it is quite soft in its lower part, while the 
main sandstone mass is only represented by a few kef* of sandstone, 

•About 18 or 30 foot. 
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flagstones, and sandy shales, the whole mass being about fifty to six- 
ty feet thick. 

At Petei'sburgh*' limestone was found at the bottom of a well, which 
I take to be the equivalent of the limestone afterwards seen, lying 
above the coal at Mr Campbeirs, and at the Wooldridge ^^old mine.'^ 
On the west side of the dividing ridge, this limestone lies at those 
places thirty-five feet above the coal, equivalent to the Cook coal. 

The first mass of the millstone grit seen containing pebbles was 
near the farm of Mrs. Elizabeth Biashear's, eighteen miles south of 
Mddisonville. This mass forms here the dividing ridge between 
the waters of Casselbury and Drake^s creeks. Limestone, intercalated 
with sandstone of the millstone grit series, are first met with one and 
a fourth miles south of Mrs. Biashear's, or nineteen and a fourth miles 
south of Madisonville. 

From information obtained, I infer that there must be a number of 
openings in the equivalent of the Bell and Cook coals, with perhaps 
one or two places where the equivalent of the Battery Rock coal is 
worked, southwest and west of the road. 

At Mrs. Brashears' and Mr. Williams', when the intercalated lime- 
stones before alluded to were seen, there is much irregularity in the 
dip, both in quantity and direction, being in most cases conformable to 
the contour of the hill on which it is observed ; the rocks here are gen- 
erally softer than these equivalent beds of Union and Crittenden coun- 
ties, and, so far as I have been able to obtain measurements, the rocks 
are found to be thinner. 

At Mr. Williams' I listened to one of the legends of the country, 
which appears to be fully credited by the people. This story, as re- 
lated to me, details, with much apparent accuracy, the direction, size, 
and condition of certain great lodes of lead, not yet worked in this 
part of the country ; also, of certain mines of silver, said to exist near 
the margin of the coal field. The relator of this information inform- 
ed me that nothing but his great age and ill health prevented him fi*om 
opening and operating the mines, whose existence he had communi- 
cated to me. Nothing, however, that I was able to observe at these 
localities, would warrant me in giving any encouragement to these 
fiincies, but rather to discourage any hope of these visions of wealth 

•Petanburgh it tUtfon No. 1009 of the NMhrilU aod Hei^tnon raUroAd. 
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bang realized. There may be all that the mineral witches declare 
there is^ of lead and silver, but the Mineralogical and Geological signs 
do not accompany them here, as they do at localities, where lead and 
silver are found, elsewhere. 

From where the millstone grit and sub*carboniferous limestone cross 
the road, near Mr. William's house, in Christian county, the margin of 
the former was traced to the Buttermilk road. 

Along the great dividing ridge between the head branches of Pond 
and Tradewater rivers, its east side is abrupt and precipitous, while on 
the west side the spurs of the main ridge are thrown off flatter, ex« 
cept on the west side of the head of Tradewater, where the hills are 
also rough, produced either by lines of drainage ploughed into them^ 
or original lines of abrupt bending, and irregular folding of the uplift- 
ed htavy masses of the millstone grit 

On crossing the first hill formed by the masses of the conglomerate^ 
between Mrs. Brazier's and Mr. Williams', you descend into a valley 
of one of the branches of McFarland's creek. On the east side of 
the road the conglomerate caps the hill from seventy-five to eighty 
feet thick, with one hundred to one hundred and fifty feet of soft ar« 
gillaceous shales immediately und^lying ii 

On the first branch east of Mrs. Brazier's at a short distance north 
of the road, is to be seen a fine evidence of a &ult; the heavy masses 
of the millstone grit having sunk down. Along a line, on the east side, 
are the shale beds before alluded to, while on the west is the solid wi|ll 
of the masses of millstone grit Near the junction of these measures 
there bursts from the sandstone side of the &ult a bold cold spring of 
most excellent chalybeate water. 

The rocks of the millstone grit, form the bed of Casselbury creekj 
where it is crossed by the Buttennilk road, near Mr. Alexander Bra- 
zier's; on the south side of whose house, q.nd near the sdiool-housey is i^ 
fine example of the upper intercalated lin^estone, but no satisfactory 
section could be obtained. These limestones present the usual ^^glady^^ 
appearance. These rocks here dip toward Casselbury creek, i. e., to 
the north, and sink under the millstone grit On descending the creek, 
on a line nearly east and west, the spurs of the hills are pressed 4t 
right angles with their length, and are found to be waves formed of 
sql|d masses of rocks and shales, firom fifty to one hundred feet hig;!^ 
frqiA the top of the wave to the bottom of the inteprening through. 

42 



330 TOPOGRAPHICAL REPOET OF GEOLOGICAL 8URVET. 

here represented by the valleys between the spnrs. The band of lime* 
stone before alluded to crosses the spurs in a rising line, one wave de- 
scending into the succeeding valley or trough, and again mounting 
and descending. The bending of the strata^ by the original force form- 
ing these hills, has thrown the limestone up and down with the folds 
forming these spurs, and on a given line the limestone crosses them 
like a ribbon resting on their surface. The greatest lie on the axes of 
the ridges ; the least in the valleys between them. On the top of the 
ridges the dip equals twenty-five to thirty degrees; in the valleys from 
five to twenty degrees. The buff limestone is here associated with 
this bed, and is about thirty feet thick; the whole mass of limestone 
is probably one hundred feet thick. From the base of the intercalated 
limestone, to the great mass of the sub-carboniferous limestone (?,) the 
distance is about sixty-five feet, filled with thin bedded sandy shale 
and flagstones. 

In a branch of Casselbury the sub-carboniferous limestone was seen, 
where it was broken into heavy square and oblong blocks. 

The margin of the coal field is deflected very rapidly to the north, 
from the crossing of Casselbury creek. 

I visited the coal bank worked by Mr. Campbell, on the southwest 
side of the Buttermilk road, where the direction of the dip is north 
twenty degrees east; the rate two to two and a half degrees; the coal 
is two feet seven inches thick, the roofing being ^^grey metal, i. e., grey 
micaceous shale. This coal rests on a bed of thin under-clay, four to 
six inches thick; this on hard thin-bedded sandstone. The bank is 
worked by stripping. The coal is the undoubted equivalent of the 
Cook coal. 

The old Wooldridge bank is an opening into the same bed; it is over 
this coal that is found the limestone spoken of as being found in the 
well at Petersburg. 

I learned of Mr. Campbell that a bed of thin coal exists on Cassel- 
bury creek, one mile to the south of his mine; this is probably the 
equivalent of the Battery coal; it is said to be one foot thick. 

Mr. Wooldridge is now opening another bank, on the east side of a 
small ridge, about half a mile from the old ^^diffffitjffs;" this new open- 
ing is in a coal above the limestone, which lies above the coal at the 
old diggings, but owing to the purving arrangement of the beds I 
(houpht it useless wiU^ the Lock level, and the time at fommaod, to 
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undertake to determme the thickness of the beds intervening between 
the two beds of coal. 

The coal mined at the new opening is of superior quality; the bed 
presents a face, where seen, thi*ee feet high; it is hard, bright, shining, 
black.* No sulphur {^^or brass'') was observed in the coals at this open- 
ing, which is covered by dark sandy shale {^^grey fnelal'') This bed is 
the equivalent of the Bell coal. 

Two and a half miles to the northwest the eame bed has been work- 
ed by Mr. Patrick Hamby ; here the greatest thickness observed was 
four feet four inches; the coal is covered by argillaceous and sandy 
shale, probably the counterpHrt of the sbale beds observed at the 
Wooldiidge new mine. The difference in the appearance of the cov- 
ering materials at the two mines is owing, doubtless, to the wasted con* 
dition of those at the Hamby mine. It may not be improper here to 
state that, all the banks mined here, with one exception, (the Terry 
mine,) are stripped at the tail of the bed, and no regular pits or slofies 
are made. The materials associated with these beiis are very soft, and 
sections above and below the coals could not be obtained. The only 
section as yet seen, north of the millstone grit, on this line, was ob- 
tained at the Wooldridge old mine, which gave thirty feet from the top 
of the Campbell (Couk) coal up to the base of the limestone above it — 
the space being filled with sandy shale. At Mr. Campbeirs the lime- 
stone was found to be twelve feet thick and upwards. At both places 
it contains many fragments of entrocbites and spirifer. The shales 
weather to a yellow-grey color. The Hamby bank is not now work- 
ed, the stripping having become very heavy. It is situated one-fourth 
of a mile from, and on the west side of, the Buttermilk road, and eigh- 
teen miles from Madisonville, and about a quarter of a mile from the 
line dividing Hopkins and Christian counties; it lies in the latter 
county. In the branch which runs through the bed of ooal at the 
workings, the dip of the betla under the coal was ascertained to be to 
the northwest; the iinder-clay here is four inches thick, resting on 
lumpy irregular bedded itaudstone. The bed of the coal is wavy and 
irregular. This coal has also been worked by Mr. George Terry. 

About one mile further, to the north, the coal is entered at the north 
face of a low ridge, where it lies at a much higher level than at the 
Hamby bank. The same bed is opened in the bed of the branch, one 

*Sm ■peoimeiM labeled Wooldridge ooaly Chriitian cQUAiy. ^ 
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hoDdred and fifty yards up the stream, firom the Terry opening ; the 
coals in the bed of the branch have been stripped, and some coal has 
been removed ; the dip here was north seventy degrees west, at the 
rate of four or five degrees. On tracing the covering lock down tiie 
branch, on the north side of the stream, the coal was traced to a point 
opposite the Terry opening, on the west side of the road; the coal on 
this side of the stream having been carried down by the dip thirty 
feet below the bottom of that exposed in the Terry opening. On the 
south side of the branch the coal may be traced to the Terry bed, 
wUch is entered by the usual form of slope entry, which enters with 
an ascending dip rising to the south or with the direction of the entry, 
and the coals are at the entry dipping to the north. A little below the 
opening on the north mde of tiie branch, sugar^tiees, tiie usual accom* 
pany ment of limestone in these measuies,. are to be found in great abun* 
dance. From the data here obtuned it is inferred that the Umestone 
is twanty-five feet below the coal, and that the distance between the coals, 
equivalent to the Oook and Bell coals, is fifty five feet Hence thene 
appears to be a thinning of the member between these eoals, with the in* 
sertion of a limestone mass in some localities, as at Mr. CampbeH's, 
firom ten to twelve feet thidc. The Terry ooal mine is on a branch of Bc^ 
felo creek. On the left of the road, near Terry's mine, Bufialo cre^ 
peeeives a small branch on the north sida One fourth of a mile up this 
branch bom its mouih is to be seen the foUowing section, which is illos- 
ttative of the ofteasures of Wright's ridge. At the locality of this see- 
tion the end of a ridge is worn off by the action of the waters of the 
bmnCh, producing an escarpment one hundred feet long and thirty feet 
high, rising above the surfiice of the pool at its foot The fiioe of tha 
escarpment stands in a line nearly north and aouth, and presents a ra» 
marliable stratification, dipping firom the centre of tiie bed, to the oorUi 
and Houth, and burying the top of the coal under the water at both ends 
of the pod. 

S$eHon M bramdi €f fimfkio: efmlh iwar iiU B uH Ur mUk fornix 

Ft In. Ft. Id. 

51.6 1 i. tight eolored ytllow-grejr flandstoMr. 

19.6 11. Oreyowtal* 

8.6 4, Coal. 

4.6 .9 Under-day. 

S 6 3.6 Orey metal. 

«0 Borbee of poid» 
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This coal is the equivalent of the Terry coal; 

Ascending the branch, toward the north, several waves are apparent 
in the measures, graduMlly rising with the ascending valley. Near 
the head of the valley, the measures of the section are lost to view 
under the hill ; at the base of which, on the west side, Mr. Croft made 
an opening into, and has taken coal from, the bed equivalent to the 
Terry bed, which here lies at a much greater elevation than at that 
mine. The opening is near the summit of one of the many waves 
into which the measures are thrown in this part of the coal field. 
This bed rising and falling with the measures until it disappears under 
the south side of the first great hill south of Ganey creek, and is final- 
ly lost to view on the line of this road. 

The top of the hill south of Caney oreek is evidently capped with 
the equivalent of the Ice house, and the lower part of the Curlew hill 
measures. This hill is separated from the Boutbem prolongation of 
Wright's ridge by a deep valley, through which a trial line has been 
run for the Nashville and Henderson milroad, and it was stated to me 
that a road, with a maximum grade of forty feet to the mile, can be 
made through this gap, by a cut of sixteen feet at the deepest part, 
and a fill of twenty-five feet for the valley of Ganey creek. 

Near the mouth of Gane run, on Ganey creek, two miles west of 
the Buttermilk road, there is an outcrop of coal under black bitumi- 
nous shales, and over these eighteen to twenty feet of grey metal, 
which is covered by loose blocks of heavy sandstones, none of which 
were seen in place ; this is probably the equivalent of the Belt coal. 

In a northeast direction from the mouth of Gane Run, new and su- 
perior members begin to appear. 

It now became apparent that the line troveled had been nearly par^ 
allel with the strike line; also, that the dtp conformed largely to the 
external surface of the country, and that few of the hills are raised to 
a Boffioient heighth, above the equivalent of the Bell coal, to contain 
the next superior bed; until I had reached the first hill south of Ganey 
creek, around whose sides might be traced the denuded edges of the 
superior measures. 

Overiying the coal seen at the mouth of Oane run, near Mr. Joseph 
Woodruff *s, on the Princeton and Greenville road, are to be seen the 
measures lying first above that coal. The line of the following sec* 
tion lies from Gane mo, along the vood toward Mr« Woodruff *s house. 



334 TOPOGRAPHICAL REPORT OF OBOIiOGIGAL SURVET. 

Section near Mr. W6odivff*8, in the valley of Cane run, 

Heighih. Thickness. 

Ft. hi. Ft. In. 

45 00 15.00 Thin bedded fine sharp grit sandstone. 

32. 3.2 Sandy shale. 

28.10 2.6 Coal. 

26 4 1.2 Under-clay. 

25.2 1.6 CIhj filled with limonite ore. 

32.8 .8 Black bituminous shale. 

230 2.4 Coal. 

20.8 .8 Under-day, 

20.0 20.0 Cuvered space. 

.0 0. B<^d of Cane run. 

There are many blocks of limestone associated with the above sec- 
tion; their bed could not, however, be certainly traced in place; these 
blocks of limestone have been used to repair the public road in the 
vicinity of the coal outcrop, as they can be found in the washes and 
water-worn gullies cut into thn soft part of the m )ss, and are buried 
in the debris of the coal and clay, both above and below both beds of 
coal. A more extensive opening on this bed would easily determine 
the place of the limestone. 

This bed, at this pointy dips to the northeast at the rate of ten to 
fifteen degrees. 

On the north side of Mr Woodruff's house, four hundred yards dis- 
tant from the point of the foregoing section, black bituminous shales 
are seen in the bed of a branch ; these bed.s are much bent and curved, 
having been disturbed by a great number of waves, but they have 
much less dip than the measures of the preceding section. They 
are covered by the soil and clay of the valley of Cane run, but 
are no doubt connected with, and are part of a'bed of shales seen on 
Caney creek, at the mouth of Cane run, about three-fourths of a mil6 
distant, to the southeast 

Some segregations of bituminous carbonate of iron are seen here. 
Ko decided dip could be obtained. 

Haifa mile eastwardly lies the foot of **Dozier" hill; here is present- 
ed the next member succeeding the section last given. The Princeton 
and Greenville road has laid bare a bed of sandy micaceous shale, near 
the ^'Christian Privilege" meeting-house. The bed of shale forms the 
body of the point on which the meeting-house stands, rising about fif- 
ty-live feet above the lavine, on the northwest side of it 
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In this ravine, and prol ably at the base of the shaie beds above, are 
to be seen several blocks of ferruginous limestone, which could not be 
traced to any regular bed. Irregularly diseminated in the shale bed, 
above the limestone, are a number of thin broken bands of day iron* 
stone. 

Having now arrived at the base of the great hills, which are here 
known under many specific names, they will, for the sake of clearness, 
be treated of under the general appelation of Wright's ridge. 

The ridge is prolonged towards the west, in a high range on the north 
side of Caney creek, presenting, on its south face, a bold front deeply 
indented by narrow and nearly parallel mvines, from which Qow, du- 
ring the wet season of the yenr, Cane, Buck, Fox, t^nd Pigeon runs, 
besides a number of nameless drains, all entering Caney creek on the 
north side of that stnam — the longest of these runs being about five 
miles, by a direct course from the head to the mouth of the btream, all 
nearly south— some of the steepest of the steep hill sides presenting, 
along their length, the outcrop of four different beds of coal — the same 
beds being repeated on all of these branches with more or less modi- 
ification. 

Flowing towards the west, from the ridge, are first: Richland creek, 
with a number of smr^U tributaries, still further north; Sugar creek, 
and its branches, on the north slope of the range; and from its folds 
and wrinkles, Stuart's creek, and its branches, descend nearly due 
north. 

The equivalent of the first, second, third, and frequently the fourth 
coals of Union county, under the Anvil Rock, appear in natural out* 
crop at numerous places on those creeks, from Caney creek to the Hunt- 
ing branch. What is here said of the west side of the ridge is true 
of the east side, also, with certain modifications. Flat creek and 
Pleasant run rise in the ridge and flow toward the east. Between 
these streams the ridge is prolonged nearly to the mouth of Drake's 
creek. In many places, however, nearly surrounded by deep valleys, 
called gaps, which cross its line. 

Ten miles north of Caney creek the Hunting branch and Stuart's 
creek join their waters, and form Clear creek — the Hunting branch 
flowing from the east, and joining Stuart's creek, which flows from 
the south, forming nearly a right angle with Clear creek, which flows 
to the southwest 
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A territory here, with its southern boundary on Caney creek, with 
a breadth six of mUes from the mouth of Cane run, extending to 
the north ten miles, covering about fifty-four thousand acres, presents 
probably as many natural outcroppings of six different beds of fine 
workable coal, as are to be found in a district of like size in any coal 
field, if not more. 

The facts here exhibited may be explained on the hypothesis that 
the axis of Wright's ridge, which has a general course north and south, 
is crossed nearly at right angles by a series of waves, elevating and 
depressing the measures composing the ridge. 

These waves carrying the same measure, from the anticlinal to the 
synclinal axes, upward and downward, from fifty to one hundred and 
fifty feet, with a distance from north to south, of fix)m a half to three- 
fourths of a mile, firom the summit of the wave to the summit of the 
succeeding one, gradually sinking deeper and deeper below the hori* 
zon of the last preceding wave. At the same time there is an axis of 
elevation rising from the flat land on the east side of the ridge attaining 
the greatest elevation, near the longitudinal axis of the ridge; then 
again dipping toward the fiat lands of Richland and Clear creeks. 
The amount of this elevation and depression crossing the ridge vary- 
ing, in different places, firom seventy to two hundred and twenty feet 

On the south face of the spur of the ridge lying parallel with Ca- 
ney creek, and near the Christian Privilege meeting-house before al* 
luded to, is an outcrop of coal, known as the Charles Woodruff bank. 
The coal has been stripped, and a small amount taken from the tail of 
the bed, which is four feet seven inches high. The dip hei^ is souths 
or a little west of south, at the rate of two or three degrees. There 
is some doubt as to the precise direction of the dip, but the coal cer- 
tainly dips fiK)m the axis of the hill. This is the first bed on the south 
side of the basin, in this district, that exhibits calcareous spar in the 
fractures of the coal. The coal is hard and firm, and not unfrequent* 
ly breaks with a choncoidal fracture. The roof of the coal is very 
black bituminous shale, from five to six feet thick. 

There is no heavy sandstone to be seen here, but about one hun- 
dred feet above the coal, and one-fourth of a mile to the west, is a 
bluff of solid sandstone, weathering into rock houses, resting on fif- 
teen feet of blue argillaceous shale- The sandstone, measured in a 
favorable place, is nineteen feet thick; its upper exposed surface is 
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eighty-five feet below the top of the hill, mostly of soft materials. 
Aboat forty -one feet above the rock, is a belt of calcareous material, 
some fifteen or twenty feet wide, which seems to result irom the waste 
of a limestone ; its out-crop does not show on the surface at this place, 
but was found afterwards in place fifteen to sixteen feet thick. 

Further west the equivalent of the Charles Woodruff coal outcrops 
in the bed of a small branch, at about the same horizontal level as 
that coal. Descending this branch to Cane mn I examined the sev- 
eral out-crops on the land of Mr. John Davis. 

The following section, taken from one of these out-crops of the bed 
here exposed to view, will give its general character, although it is va- 
riously modified at every different locality. 

Section on Cane run, from one of the eO'CfUled iede of lilfick iand ore. 

Eeighih. Thickness. 

Ft. In. Ft. Id. 

17.4 10.0 Black shales, top of exposure. 

7.4 .6 Pjritiferoas shales and coal. 

6.10 .4 Hard black shale. 

6.6 2.0 Pyritiferous shales, eighteen to twepty-foor inches. 

4.6 .6 Irregular sandstone. 

4.00 2.6 PjrUiferous argillaceous shale. 

1.6 1.6 Sandy shale. 

•0 Coal in bed of creek from three inches to two feet thick. 

At one of the points on Cane run, where the foregoing section was 
made, a six-inch coal rests on ^ bed of sandy micaceous shales, full of 
fine specimens of stigmaria, in a good state of preservation. They 
are generally flattened, or partially crushed, and sometimes eleven 
feet in length, but too delicate to preserve entire"*" with the means then 
at my disposal. 

By a section obtained near here of strata, exposed forty-five feet 
above the last section, no openings having been made, I am not able to 
say whether there is a workable coal or not I am rather led to believe 
it is only a thin band of black bituminous shales, covered by bluish 
argillaceous shale, and thin micaceous sandy shale. It is highly prob- 
able that the former bed has been thrown up, and that this ont-ciop 
is only a part of the upper members of the last cited section. 

AU the materials in this particular locality are very soft. The hills 

r 

•See specimens ooUeoted, marked Oane ran, Hopkins oouatj. 
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and points are round and emooth ; the ravines are deep, and cut 
through the day down to the soft argillaceous or sandy shales. 

At all the points observed on Cane run, the dip was in either the 
souths southeast, or southwest direction. No rocks were observed 
dipping at the northward, except at Mr. Joseph WoodrufTs. 

On one of the head branches of Cane run, which runs fronl the east 
toward the west on the northside of the spur of Wright's ridge, called 
"Z?0j8r/^r," is to be observed the equivalent of the Charles Woodrutf 
coal. This last out-crop is on the land of Mrs. Nancy Morgan, and 
the bed is here known as the '^Nancy Morgan coal.*' 

The ravine in which the branch has its course being one of denuda- 
tion, the out-cropping coal bed is seen on both sides of it. The dip 
is from one to two degrees to the southwest 

Crossing a spur of ^^Dozier"^ to the head of Fox river, in an east- 
wardly direction, I visited, on the run, two exposures of one of the 
most distinctly marked beds of coal in this region. One of these ex- 
posures is near the water level of the run; the other lies about one 
hundred yards further to the east, i. e., down the run. 

This last exposure gives the following section : 

S0eHon of Fox Eun eoal, on th$ landi of the **Sopkin$ Mniodon coal oompoiif.'* 



ffeighih. 


TJdekneis, 


Ft. In. 


Ft. In. 


44.0 


16.0 Covered space. 


S9.0 


8.0 Bitamiaoiia tlkale. 


21.0 


4.0 Coal. 


17.0 


1.6 Under-clay. 


15-6 


3.3 Sandy shale. 


12.3 


2.3 Rough ferraginoas limestone. 


10.0 


10.0 Mieaceons and sandy shale. 




.0 Bed of Fox ran. 



This is bright and hard, exhibiting very little sulphur. A small 
quantity having been mined three years before my visit, was found 
lying near the outcrop ; it was very bright, and is evidently a good 
coal to resist the destroying effects of exposure. 

At this point the measures dip eastwafdly; neariy south the bed 
has Men to a lower level by a dip in that direction, and at forty feet 
from the place of the section, on the north ode of it, the measures 
are fidling toward the north. Here is probably the summit of one of 
the faves before alluded to, as crossing Wright^s ridge. 
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On a branch of Flat creek, on the east side of Wright's ridge, ibur 
miles north of Caney creek, and near the ^^MitcheU Old Fidd^^^ is an 
out-crop of the equivalent of the bed of the John Davis section ou 
Cane run. 

From the locality, at the MitcJieU Old Fieldy the bench covering the 
ne};;t coal above this horizon, may be traced up a drain coming into 
Flat creek fiom the south side, to the place of the section which will 
be hereafter given. From which place, the heavy mass before alluded 
to, as covering the coal, may be traced down Flat creek to the crossing 
of the Madisonville and Hopkinsville road, where the coal also out- 
crops ; at seventy-five feet above the equivalent bed, at the MitckeU 
Old Field locality ; it is also seen out-cropping in the bed of the 
drain leading from the tunnel of the Nashville and Henderson rail- 
road to Flat creek, showing the upper part of the ^'Black Band Bed.'' 

The same coal bed may also be traced, by the covering* mass of 
sandstone, up Fla.t creek to the 3ox Mountain springs. Up the right 
hand, or north branch, the Black Band may be traced through the 
gap across the ridge, to the headwaters of Stuart's creek, while up the 
south, or left hand branch, the coal above it is easily traced, by the 
sandstone before alluded to, to the very source of the stream, there be- 
ing many places, on both sides of the branch, when the coal is itself ex- 
posed in outcrop. Some of these exposures have been slightly 

opened. 

There is great difficulty in obtaining the thickness of the rocks, or 
the interval between the coal beds, which arises from the uncertainty 
as to the direction of the dip for any considerable dfistance, and from 
the fact that the dip so generally conforming, in some considerable 
degree, to the sloping hill sides, the thickness is almost certain to he 
made too great by a quantity equal to the ^unount of the dip> and the 
data for the correction (£ this error cannot be obtained with any de- 
gree of certainty. 

All the localities of tiie so-called Hlaek Band ore, on Cane run, 
Stuart's, Biohland, and Flat creeks, are no doubt the out^ci^ of the 
same bed, and although there is great difference in the character of the 
bed, in different localities, but fi'om the relation this bed bears to the next 
succeeding measure in an ascending order, (which is so distinctly 
iparked as to be unmistakeable,) I have no hesitation in pl9<9.n^ all 
the Black Band localities in the same Geological horizon. 
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The differences to be found in sections taken of this bed, sLt a dis^ 
tance of three or four miles asunder, are not greater than of those at 
the same out-crop, within a few feet of each other. The last remark 
will apply with great force to the localities on Cane run. 

The following section taken across one of the spurs of Wright's 
ridge, called ^^Barney^s ridge^^ is probably the most reliable section — 
reaching from one coal bed to another — obtained in the ridge country ^ 
The line of the section being yery short, and measured nearly with 
the direction of the strike line, while the vertical distance differs from 
the horizontal dent about as three to one. 

Section at Barney* 8 Rid^e, half a mile south of the MitchelVe oldjiield. 

Heighth, Thickneea, 

Ft. [a. Ft. In. 

166. 20.0 Covered space to top of ridge. 

146. 14.0 Sandstone? 

Coal?* 
1312.2 37.4 Steep bank, partly covered and partly sandy shale. 

95.0 26.0 Steep face of bluff, principally thick bedded sandstones. 

69.0 12.00 Hard mass of sandstone. 

67.0 16.0 Steep bank, covered with loose sandstones. 

41.0 4.0 Black bituminous shale. This mass probably extends 

higher. 
37.0 6.0 Coal. 

No under-clay. 
32.0 2.6 Pyritiferons sandy shale. 

29.6 4.0 Top of limestone, loose blocks. 

25.0 Base of rough blocks limestone; cotered space mostly sandy. 
7.0 Shales, seven feet in sight, at 

.0 Bed of branch. 

At the head of the south fork of Flat creeks one and a half miles 
from the Box mountain springs, the out-crop of the coal, placed 
at one hundred and thirty-two feet in the last section, is to be seen in 
out-crop, in a notch in the hills at the heads of that and Richland creek, 
at the very summit of the ridge diyiding these two streams. The 
coal, at the base of the section before given, having been traced the 
entire length of the Valley. Here the ridge is much wasted by denu- 
dation, which has cut out the upper coal immediately at the notch, on 
either side of which the hills are much higher than at the notch it- 
self. 

*This bed was aflerwardt seen in place; it Is the equiraltotof the Bear Wallow coali fte. 
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The following section, taken on the sdutheast side of the notch, in- 
cludes the upper part of last section: 

Section at Bear Wallow, head of Richland and Flat creeke. 

ffeiphih. Thickness. 

Ft In. Ft. In. 

69. 18.0 Covered space above sandstone, composed of Waste of san- 

dy shale. 

61.6 10.0 Heavy sandstone. 

41.6 1.6 Blact bituminous shale. 

40.00 2<0 Goal. 

38.0 1.0 Under-clay. 

37.0 87.0 Sandy and argillaceous shale, near the base of which are 

several thin, broken bands of carbonate of iron, from half 
an inch to two inches thick 
.0 0.0 Base of shales at covered space. 

The bed of shale, and the carbonates at the base of the above sec- 
tion, strikingly resemble the covering mass at the ^'Gordon cooT* bank, 
on the south east side of the ridge. 

The coal at the Bear Wallow is seen in out-crop on both sides of 
the notch, descending by a rapid dip towards it; conforming, in a 
great degree, to the surface of the ridge. On the south side of the 
notch the dip is to the north; while on the north side the dip is south. 
The Bear Wallow is evidently situated upon, or near a line of fracture 
which runs up the south branch of Flat creek, crossing the ridge at 
the Bear Wallow. It may also be traced for some distance down the 
valley of Richland creek ; a similar line of fracture also crosses the 
ridge by the line of the north branch of Flat creek, and is finally lost 
to sight in the valley of Stuart's creek. 

From the top of the ridge, near the Bear Wallow, an extensive pros- 
pect is opened to the south and west, extending from the ridge across 
the flats of Richland, Clear creek, and Tradewater river, to the mar- 
gin of the coal field ; around which extends a barrier of hills, formed by 
the upturned edges of the beds of millstone grit and sub-carboniferous 
limestone; taking in at one view the line of hills from the headwaters 
of Casselbury creek, the longest branch of Tradewater river, to the hills 
at the mouth of Piney creek. Thus exhibiting, at one view, the line of 
the margin of the coal field extending through Christian and Caldwell 
into Crittenden county, a line seventy-five or eighty miles in length, 
varying in distance^ firom the observer, from twelve to thirty miles. 



H^ighth. 


Thickne98. 


Ft In. 


Ft In. 


186.0^ 


100.0 


83.0^ 


2.4 


82. 8| 


.4 


82.4 


.8 


81.8^ 


.4 


81.4^ 


4.6 


76.11^ 


.f 


76.9^ 


1.9i 

4 


76.0 


76.0 



3i2 f^TOGBAPHIOAl. U90ET OF <»0L0OlCAI. SORfST. 

On the south side of Clear creek, near the Madisonville and Prince- 
ton road, is to be seen an opening into a coal, here known as the Bar' 
ret hank. This opening is situated on the north &ce of the hill^ aboat 
seventy -five feet from the bed of the creek. 

This bank gave the following section: 

Section of the Barrett coal bank. 



Covered space to top of bill. 

Marly shales, grey and doreeolored, with segregationt 

of iron stones. 
Black marly shale. 

Black marly shale with segregations of limestone. 
Black bituminoas shales. 
Coal. 

Parting clay. 
Coal. 
76.0 Covered space. 
0.0 Bed of creek. 

The same bed of coal was visited, where it had been worked by Mr. 
P. M. Robinson, on the south side of Clear creek. The coal lies near 
the level of the creek, and gives the following section: 

Section of P. M. Bobinson'e coal bank. 
Heighth, Thickness. 
Ft. In. Ft. In. ♦ 

89.2 70.0 Space covered by soft materials. 

19.2 1 -0 Shale in sight, at foot of covered space, 

18.2 8.4 Coal. 

14.10 .4 Coal rust 
14.6 1.2 Parting clay. 
13.4 1.6 Sandy shale. 

11.11 3.0 LimAstone. 
8.11 .8 Marly shales. 

8.3 1.7 Black bituminous shiJe. 

6.8 4.2 Coal. 

2.6 .2^ Parting clay. ^ 

2.3^ 2.3^ Coal. 

.0 Top of mnder*clay, the thioknest not seen. 

The coal is soft, iridescent, much marked with pyritiferous matter. 
The beds, at t^e opening, are dipping to the northeast at one or one 
and a half degrees. The beds again come to the light near the bed 
of the creek, about half a mile above the Robinson bank. No good 
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Motion oonld be obtained here. The bed has the same limestone eoT- 
mngj which lies mncb nearer to the lower coal here than at the Rob' 
inson bank. 

The dip obserred at this bank was six Aegrwa, in a direction north 
fifteen dorses west Still (nrther op the creek, an openii^ has been 
iMde into a coal called the Marston Hall bank. A section of all the 
materials, at the openings, ooald not be obtained, I am, therefore, una- 
ble to identify this as the equivalent of any of the beds heretofore 
seen. The distance from this to the last bank is about half a mile. 
About fifty yards to the northwesit the bed of the crsek is a pyritifer- 
ous limestone? 

A section from tiie bed of the creek up to the coal is as follows: 

Section on CUar ernk whkh indudei IKb Mafiion Bail ooah 

JBigighih. Thickness, 

Ft. In. Ft. In. 

98.0 20.0 Covered space to top of point. 

78.0 3.0 Black bituminous shale. 

75.0 4.6 Coal. The whole bed was not seen. 

70.6 66.0 Covered space up to bottom of ezfosed ooaL 

16.6 2.6 Sandj shale and flagstones. 

13.0 12.0 Sandy shale with ironstonai. 

1.0 1.0 Limestone? 

.0 .0 Bed of Clear creek. 

Dip to northwest; rate one degree. 

The two last localities observed are separated by the valley o^ a 
branch entering Clear creek from the south. On the line of this val- 
ley is to be observed great irregularity, both in the amount and direc- 
tion of the dip. Near this kst branchy called Stuart's creek, and high 
in the hills, an examination was made of a coal opened by Mr. Huam 
Oldham. The following arrangement was presented here: 

SecHa^ of the Hiram Oldhum coal lank. 

IMfhik. Thiekneee. 
Ft. In. Ft. Id. 

9.10 2.6 Black bituminous shale. 

7.4 0.6 Marly shales with segfegatiofas of lintestone. 

6.11 1.3 Rotten or partially decayed coal . 
&8 S.t Solid eoal; good qaallty. 

2.6 .2 Parting elay. 

2.4 2.4 Coal. 

The under-day is not exposed^ exc^ at its nppef surftce. 
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The belt of calcareous shales presented at . this opening a lenticular 
mass, fifleen feet in lengthy and one foot thick in its thickest part^ 
gradually thinning away to a line at either en4. 

It is probable the limestone at the Barrett and Robinson banks are 
here represented by this mass of marly material. 

No bed of coal was discovered in the ravine below the Oldham 
coal. This coal lies from one hundred and fifty to two hundred and 
fifty feet above the bed of Clear creek, about three-fourths of a mile ot 
the southeast of the Robinson bank. 

Before closing my report on the Wright^s ridge country I will add 
a few remarks, to those already made, on the subject of the so-called 
bed of Black Band. All the known exposures of this bed in the coun- 
try having been visited, the following section on the headwaters of 
Stuart^s creek, will be added. 

Section of so-called Black Band* bed at head of Stuarfe creek* 

Heighih. Thickneea, 

Ft. In. Ft. In. 

1.9 .6 Black bitnminoas shale. 

1.3 .1 Black 6afi(^, (productiye?) 

1.2 .1 Black shale. 

1.1 .1 Black 5an(f, (prodnctiTe?) 

1.0 .3 Black shale. 

.9 .1 Black band, (productiTe?) 

.8 .3 Black shale. 

.6 .1 Black band, (productive?) 

.4 .2 Black shale. 

.2 .2 Black band, (productive?) 

.6 Shale. 
1.0 One to two feet bluish day. 

Segregations of limestone, probably part of a bed of limestone. 

It may be also added that no two localties ever furnish the same 
section of ore or separating masses. The average of many localities 
may be set down at eight inches, and that all the out-crops of the 
Black Band are in the same Geological horizon. It will also be neces- 
sary that special examination be made of the ores of each locality to 
determine their value. 

Northwardly of the head of Flat creek, and on the east branches 
of Stuart's creek, several out-croppings of the coals appear near the 

• See analy^ of speeimeii, No. 133, page 337, report 18544^. ,....,. 
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road firom Madisonville to Hopkinsville— one known as the Arnold 
bank. 

An entry bas been driven into the coal about sixty yards, in a di- 
rection souUi fifteen d^ees east^ which direction lies across a spur of 
ahUl. 

The coal descends from the mouth of the entry for a short distancci 
with a slight dip ; then it runs level for a short distance, descending 
again, with step like grades, at the rate of about six inches in twenty- 
five feet 

The section of the Arnold bank, east fork of Stuart's creek, is as 
follows: 

Eeiffhth. 2hicknei$. 

Ft In. Ft. In. 

22.8^ 14.00 Covered space, including yellow micaoeoos shale. 

8.8| 1.6 Black shale. 

7.2| 4.9 Coal. 

2.5^ .2 Parting clay. 

f.^ 2.3^ Coal. 

.0 Top of under-clay. 

Down the same branch, northwestwardly from the Arnold bank, is 
to be seen the Bart Sisk bank; here the direction of the dip is north 
fifty degrees east, and the rate two and a half to three degrees, being 
greatest at the most westwardly exposure. This bank gives the fol- 
lowing section : 

Section of th$Bafi, Ski haiik. 
Heighth. Thickne»$. 
Ft. In. Ft. In. 

19.4 4.0 Black bitixminons shale. 

16.4 2.0 Coal. 

13.4 1.0 Under-day. 

12.4 1.6 Marly shale. 

10.10 4.6 Shale with segregations of bitnminoos limestone. 

6.4 4.S Coal. 

2.1 .2 Parting-clay. 

1.11 1.11 Coal. 

•0 Top of under-day, thickness not ascertained. 

On the opposite side, a little further down the same branch, to the 
west and southwest^ the same bed has been opened. On the north 
side of the branch the coal soon disappears, under the bed of the 
branch as you descend it, or to the west, where the upper bed of coal 

44 
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in the foregoing section is covered by a massive sandstone, twelve to 
fifteen feet thick. 

Northwardly, for two and a half miles, no outcrop is seen, until 
immediately in the vicinity of Madisonville, where a limestone is ex- 
posed resting on a bed of argillaceous shale. Under this limestone is 
an abundance of water ; springs break forth wherever it is worn through. 
From Madisonville the limestone dips westwardly for some distance, at 
the rate of about sixty feet to the mile. 

Continuing northwardly from Madisonville and Ashbysburg road, 
I passed over a country mostly composed of soft materials. Thin 
bedded micaceous sandy shales were observed in the road two miles 
north of the town. The country is gently undulating, with high 
lands three and a half to four miles to the northwest At the deep 
cut the line of the Henderson and Nashville railroad was intersected, 
where is a bed of loose textured sandstone, forty feet thick; it rests 
on a mass of blue pyritiferous shale; the dip is northeast, and the cut 
exposes many lines of fracture in the mass. The line of the railroad 
was followed until it crosses the Asbysburg road, at a distance of three 
miles from the deep cut. As the road lies in the valley of a branch 
there are no good Geological sections here. The boundary of the 
valley consists of low hills and undulating land. 

The Ashbysburg road leads off to the west and northwest, crossing 
the head branches of Deer creek, and intersecting the Madisonville and 
Henderson road near Mr. Orr's. There are said to be some coal open- 
ings on the branches of Deer creek, which I was unable to visit. 

Near the intersection of the Madisonville and Henderson road with 
the road from Morganfield to Madisonville, the country begins to ex- 
hibit protrusions of the millstone grit, extending from the disturbance^^ 
at which are situated, two and a half miles distant to the northwest, bold 
and constant springs of limestone water (?) The wasted and worn 
condition of the farms along the road mark the area of the underly- 
ing millstone grit, brought up by the extension of the Bald Hill fault 

The transition on the east side of the road here is probably fix>m the 
millstone grit to the Goal Measures, equivalent to the Jerusalem 
school-house range, of Union county, which lie high in the series be- 
tween the ^^lue'' (Bonharbour?) and the Newburgh beds. It would 
be exceedingly interesting to settle these opinions, by an examination 
of the country here in detail. This being on the northeast side of the 
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&ult (?) it is probable that a different state of case may exist on the 
southwest side of it; it is probable that the lower coals may be found 
out-cropping on the slopes of this great ridge on the south and south- 
west sidoy duplicating the coals of the Coal Measures, as at Chalybeate 
and Bald hill. Having, as yet^ made only three hurried journeys 
through this district, I am not prepared to give any precise informa- 
tion of the country lying between the surveyed part of Union and 
Hopkins counties. 



CHAPTER 11. 

OBSERVATIONS IN 

Greenup and Carter, and inddentaUy in Bourbon, Bath, Fleming, and 

Lewis counties. 

Before proceeding to report on the progress of the surveys in Green* 
up and Carter counties I shall make a few remarks on observations 
made in a few other counties along the line of travel into these coun- 
ties. 

All the rocks observed westwardly of Owingsville^ in Bath county, 
belong to the Lower Silurian division, as indicated by the contained 
fossils, viz: Leptcena aUemeUth Orthis oeddentaUs, Or this {spirifer) 
lyra, Mwrehisonia bicincta? 

The disintegrated rocks around Paris produce a reddish-brown soil, 
increasing in depth of color, with local exceptions, to within four 
miles of Mt Sterling, where it gradually becomes less red as you go 
northeastwardly toward Owingsville, beyond this the soil is of a dirty 
lemon-yellow color, with locally strips of whitish clay (crawfish) lands. 
Near Mr. Jackson's, four miles from the Licking river, towards 
Owingsville, the surface gives some indications of iron ore. 

The top of the hill east of Owingsville is capped with a yellow 
earthy calcareous stone, containing a few entrochites. This yellow 
member was first noticed at this locality ; from observations made on 
this formation in December I should estimate its thickness to be from 
seven hundred to one thousand feet From Slate creek to near the 
mouth of Triplet's creek the road runs over this member, which is 
the principal rock of the first range of Knobs, first seen in the dis- 
tance toward the southeast, after leaving Mi Sterling. 

A short distance, after crossing the main fork of Licking river, the 
Devonian Black Slate was first observed on the line of this road. 
Near the mouth of Triplet's creek, on the south side of the road, the 
Black Devonian Slate presents bold bluils, about fifty feet high, with 
a slope of an equal heighth above the bluff, evidently the wasted mar 
terials of the same formation, which is at least as thick, if not thick- 
er, here than it is in the vicinity of the falls of the Ohio. 
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On either side of the valley of Triplet's creek, along which the 
toad runs, the hills are based on the slate, and are capped with the 
same knob sandstones which form the Salt river hills in Bullitt county. 

Triplet's creek has its course along a fracture or valley of this for- 
mation, nearly parallel with the strike line, and its waters flow upon 
it for twenty miles. The dividing ridge at the head of Triplet's creek, 
and between it and the waters - of Ty gert's creek, rises from four to 
five hundred feet high, above the waters of the mouth of Triplet's 
creek, and are composed of the knob-stone. 

Three miles firom the mouth of Triplet's creek the knob-stone is 
surmounted by masses of chert breccia. I am not certain whether 
these masses belong to the upper or lower division of the subHSirbon- 
iferous group, as I have not yet observed any fossils in it. 

The general dip of the rocks on Triplet creek is with the line of 
the drainage, and towards the stream itself, which flows in an original 
sloping valley, whose contour is not produced, as one might at first 
suppose, altogether by denudation. 

After descending six miles from the dividing ridge at the head of 
Triplet's creek, down a branch of Tygert's creek, the road then leaves 
the branch, and turning to the left crosses a heavy hill two hundred 
and fifty to three hundred and fifty feet high, above the valley on 
either side of it Towards the top a bed of limestone ten or twelve 
feet thick, is in place above the road, which, on the northeast side, 
continues to traverse the knob-stone until within a short distance of 
Olive Hill P. 0., where the limestones of the sub-carboniferous lime- 
stone set in. One mile further northeast the road crosses Tygert's 
creek, which here has its bed in a gorge cut into the sub-carboniferous 
limestone; and the rocks are dipping to the northeast. 

One mile from the crossing of Tygert's creek the millstone grit is 
first seen. The belt of the sub-carboniferous limestone is about two 
and a half miles wide along the line of the road, and is probably three 
hundred to three hundred and seventy five feet thick, including the 
intercalated grey shale beds. For about one mile the road runs north- 
east and southwest, on the top of the masses of the millstone grit, 
which is here nearly horizontal ; then the road takes a bend more to 
the east, and crosses the hills, which are capped with the shale beds at 
the base of the Coal Measures, consisting of soft shaly sandstones and 
grey shales, without any beds of hard sandstones. After passing this 
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hill, and desceoding on the o[4>osite side, a limestone is cut by the 
road. The sandstone of the millstone grit thins out rapidly as we 
go northeastwardly. 

From the top of the hill to the southwest of Grayson, to the Little 
Sandy river, the rocks dip toward the river rather more rapidly than 
the surface of the country, which carries down the rocks forming the 
bill tops before alluded to, and at the ford of the river forms the bed 
of the stream. 

The following approximate section extends from the rocks at Little 
Sandy river, to the foot of the hill, southwest of Owingsville : 

Total ihickDess. Thickness of each member. 

Feet. Feet. 

2520 100 Soft beds at the base of the Coal Measures, in Carter 

connty, with locally a bed of limestone, twenty inches 
thick, intercalated. This member varies in thickness 
in different localities. 

2420 76 Seventy-five to one hundred feet millstone grit. This 

member, as well as the sub-carboniferous limestone, 
thins out toward the Ohio river near the mouth of Ti- 
gert's creek, where this member forms a mass fourteen 
feet thick, and the sub-carboniferous limestone is only 
twelve feet thick. 

2346 100 Calcareous muddy shale, with a fi^w thin beds of limer 

stone. 

2246 S50 Sub-carboniferous limestune, thinning rapidly i|i the di- 

rection of the Ohio river. 

1896 20 Twenty to seventy-^ve feet grindstone grit, (upper part 

of Knob formation?) 

1 876 726 Enobstone, Waverly sandstone of Ohio. 

1 160 .120 Black (Deyonian) slate, 100 to 160 feet thick. 

1026 700 Buff porous limestone of Xiewis, Fleming, and Bath 

counties. 
326 tfi I4mestone producing red earth by disiQtegraticiQ. 

260 100 Slaty mudstone, thin bedded. 

160 160 Lower Silurian or blue limestone, formiqg the base qf 

the Owingsville hill. 

In r^rting upon the progress of the work in Greenup and Cartep 
counties, it will be necessary to premise that the facts embodyed in 
the report have been mostly derived from a reconnoisance, in advance 
of the detailed work of the topographical party. 

Tl^e eastern pQal field was entered in a favorable direction for studyr 
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ing its members from the base upwards, which I consider the best 
method, since the millstone grit is always a good base of departure. 

At the crossing of the Little Sandy river this stream here flows in 
a bed worn into a mass of dark sandy micaceous shales, immediately 
above which rests the little, or eight inch, coal of Stinson's creek, 
which I consider the lowest coal in these measures. An opening has 
been made into this coal, about one hundred yards to the left of the 
road, at the foot of the first hill beyond Stinson^s creek, but no satis- 
factory view of the coal and the associated measures could be obtain- 
ed, as the drift had fallen in. The Stinson cannel coal shows itself 
in a number of places in the hills at the right of the road adjacent to 
Stinson's creek. This bed is worked here by Mr. James Clark ; the 
bed at this place lies about forty feet below the top of the hill. 

The following approximate section, here given, is the best I am at 
present able to Aimish; most of the quantities are from actual meas- 
urement: 

Section of the Stinson creek connei coal^ and the aseociated beds, descending to the 

millstone grit. 
Thickness. 
Fi. In. 

18.00 Covered space, consisting principally of sandy shales. 
2.0 Black bituminons shale, partly wasted. 
.8 Bituminous coal. 
.4 Clay streak 
1.9 Cannel coal. 
1.0 Under-clay. 
40.0 Sandy shales. 
18.0 Heavy sandstone. 

32.0 Shaly sandstone, soft and generally thm bedded. 
.8 Coal, (lowest coal here.) 
1.2 Under-day. 
50.0 Sandy shales, equivalent of shales at cropping of Little Sandy. 
1.8 Limestone. 

4.4 Soft shales and shaly sandstone. 
.0 Upper part of millstone grit.* 

All the workings I have seen of the cannel coal haye been made by 
stripping the coal bed. The softness of l^e covering materials ren- 
ders a perfect section, from natural outcrop, nearly impossible. 

* This is a continuation of lecUou heretofore giren, pages 153, 54, and 55. 
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At three and a fourth miles from the crossing of Stinsop's ereek the 
heavy sandstone at Star Furnace caps the hill, dividing the waters of 
Stinson's and William's creek. 

Under this heavy sandstone are two beds of argillaceous shales, 
separated by seventy feet of sandy shales; the upper bed is only a 
few inches thick, while the lower is several feet The lower bed has 
been worked for iron ore, and furnished some good patches of ore, but 
no regular bed has been discovered in any of the shale beds at this 
locality. 

Northf^st of these ore diggings, and beyond the hill, is the Star 
Furnace Branch of Williams' creek. The Star Furnace is founded 
upon the rock which caps the hill to the southwest, and over which 
rests the Star Furnace Coal ; this sandstone also underlies the Catlett&- 
burgh, Reiley, Barrett, Gushing, and Williams' coal; also, the lower 
coal at the Williams' creek tunnel, and the twin coal near Ashland. 

The following section applied above the * Stinson creek cannel co^, 
will bring that section up to the Star Furnace coal : 

Section at the Star Furnace^ Curter countff. 
Thickness* 
Ft. In. 

26.0 Covered spaoa. 
4.0 Sandy shala. 
2.0 Coal. 
.4 Parting-clay. 
2.6 Coal. 
1.6 Under-clay. 
20.0 Alternations of sandstoae and Bbt^e. 

Ore bed. Kidney ores in shale. 
35.0 Alternations of shales and sandstones. 

.6 Black day streak. 
26.0 Star Furpace sandstone. 
80.0 Dark-grey sandy shales, 

Sandy and argillaceous alternating. 
Place of Stioson creek cannel coal. 

Thirty-seven feet below the twin coal of the foregoing section, is 
the position of the ^^Blue Ore" beds, which are estimated at the fur- 
nace at about three feet thick. 

Descending the branch from the furnace, toward Williams' creek, 

the rocks are found dipping, in an eastwardly direction, a little more 

rapidly than the slope of the country. A mile and a fourth from the 

furnace the road makes a sudden bend down Williams' creek, whipb 

45 
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runs more to the nortby (about N. 20^ E.;) here the rocks are seen 
along tae side of the road nearly on the strike line, and are generally 
found to conform, in a very considerable degree, to the contour of the 
spurs of the hills that come down to the rocks, rising the points, and 
descending to the valleys between them, so that every point is an anti- 
clinal, and every ravine a synclinal axis — ^the rise being about equal 
to the fall. This state of case continues, with slight modifications, 
along the line of the road from the mouth of the Star Furnace Branch 
to the mouth of Catletts' creek; sometimes the rocks are found rising 
as high as three hundred and fifty feet 

From the mouth of the Star Furnace Branch, by the line of the 
road, to the Williams' creek tunnel, no new measures come in. The 
rocks rise and descend with the road line, or the iqeasures rise and de- 
scend again in waves, the greatest elevation of which is probably fifty 
feci 

The materials, as well as the thickness of the individual members, 
are very much modified as they are traced from the Star Fumaoe 
Branch to the tunnel on Williams' creek; and were they not followed 
step by step, and never lost by the eye, they would hardly be recog- 
nized as the measures of the Star Furnace, yet they are their equivar 
lent 

A starting point for the detailed surveys of Greenup and Carter 
counties was made at the south end of the Williams' creek tunnel, on 
the Lexington and Big Sandy railroad. The first line was carried from 
this point to Catlettsburgh, and firom thence extended over the county. 
The lines of this work have been plotted, and reduoed to the scale of 
90.000- There being large tracts of country not reached by tiiese lines, 
the streams and roads only have been laid down; when the work has 
been sufficiently completed, and the lines brought suflSciently near each 
other, it is proposed to lay down the hills, and cross the map, in seve- 
ral directions, with geological sections, which will be done during the 
present season. 

Passing over the hill at the tunnel, which is the dividing ridge be- 
tween Williams' creek and the east fork of Little Sandy river, the wav- 
ing arrangement of the rocks is such that the upper member of the 
wals at the tunnel rises nearly to the top of the highest ridge, and 
again lall toward the valley of the east fork of the Little Sfmdy, thus 
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bringing the lowest coal at the tunnel, i. e., the equivalent of the Star 
Furnace coal, down to the bed of the stream. 

On the east side of the stream, near the water line of the creek, 
(now diearly dry,) is to be seen the equivalent of the lower coal at 
William's creek tunnel, which I shall hereafter distinguish as the Twin 
coal. 

Section qf Twin coal near bridge, east fork of LiHle Sandy, 



ffeiphth. 


Thich 


Ft. In. 


Ft I 


30.8 


10.0 


20.8 


2.4 


18.4 


2.4 


16.0 


60 


10. 


1. 


9. 


1. 


8. 


2. 


6. 


2. 


4. 


4. 




0. 



Grey shale, with Kidney ore and small bands of carbonate of 

iron ore. 
Blue shale, (or grey metal.) 
Coal. 
Sandstone with oblique lines of doposition, equal to 45° from 

the horizon. 
Goal. 

Uttder-clay. 

Fine grained sandsfconek 
Dark sandy shales. 
Covered space probably shales. 
Pool above bridge. 

The reader may contiast this with that at the north end of the 
tunnel. 

Section ai north end of Williams* creek tunnel. 

Heighih. Thickness. 

Ft. In. Ft. In. 

95. 1 1 35. Covered space to top of hill, mostly shales. 

60. U 1 . Sandy shale. 

69 . 1 1.1 Argillaceous shale. 

58.9 1.2 Argillaceous shale, dark. 

57.7 1.6 Qrey sandy shale. 

56.1 1.5 Black bituminous shale. 

54.8 1.0 Slaty coal. 

55.8 1.0 Yellowish-grey argillaceous shale. 

52.8 1.6 Bituminous coal in blocks. 

51 «2 .7 Under-clay from five to eight inches. 

50.7 6.10 Indurated ^ntf c/ay. 

44.9 .7 Coal. 

44.2 9.4 Yellow and bluish shale. 

34.10 3 1.0 Sandstone, heavy bedded^ 
3.10 1.6 Fireclay. 
2.4 1.8 Coal, 1 foot to 2 feet, y Twin coal. Oa<e member lost 

.8 .8 Under clay. 

.0 Bottom of tunnel* 
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Section at south end of Thinnel, about 800 feet distant from place of last section. 



HeigfUh, 


Thickness. 


Ft In. 


Ft. In. 




80.4 


29.0 


6andfltotie« 


61.4 


1. 


Coal. 


60.4 


2. 


Under-clay. 


48.4 


6.0 


Shaly sandstone and slialcss^ 


42.4 


•6 


Coal six inches to two feet. 


41.10 


.2 


Carbomate of iron. 


41.8 


6.0 


Argillaceous shale. 


36.8 


1.8 


Pjritiferous ore? 


96.0 


96.0 


Upper part of sandstone, equivalent of the Star Furnace 
sandstone. 



With the exception of the six feet sandstone, in the last section, 
there is a great similarity between this coal and the lowest coal of the 
ptevious section; this sandstone also thins out and disappears in the 
short distance between the ends of the tunnel. 

There is associated with the sandstone and shales below the Star 
Furnace coal a ledge of rock of a dark-grey color, about four feet 
thick, in many places exfoliating in thin scales of a ferruginous char- 
acter, to which I would call your attention. (See specimen, No. 
1001.) 

The timber of the country in the northeast part of Carter county 
is generally white oak, beech, poplar, and some maple in the valleys. 
The soil is of a light yellow drab color, and thin. 

Half a mile from the ^^east fork'' is the village of Cannonsburgh; 
from this point the road^ which runs up a tributary of the east fork, to- 
wards the mouth of Big Sandy, is nearly in the direction of the strike 
line; the conformity of the rockfi to the shape of the hills is not so 
apparent immediately on the line of the road as it is on either side of 
it, at a short distance from it 

The sandstone above the upper coal at the tunnel generally rises to 
the tops of the hills — sometimes in an unbroken bluff on both sides 
of the road in the valleys, above which it rises soitietimes about sev- 
enty five fi^t 

Descending the hill forming the western limit of the water shed of 
the Big Sandy this sandstone presents a remarkable appearance, which 
appears to have originated in a sliding motion of the beds from the S. 
W. toward the N. E. Here, also, certain bands of different colored 
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earths were first observed, which subsequently materially aided me in 
defining the Coal Measures elsewhere, both in Greenup and Carter 
counties, where horizons of sandstone and limestone were absent, as is 
the case in about two hundred feet of these measures lying above this 
sandstone, with a few exceptions, and these are quite local', or of very 
limited area; while these bands of colored earths are of great extent, 
and may be found in roadways and water-worn ravines, on almost every 
hill side composed of this geological equivalent. These bands will 
consequently be referred to frequently, as they form a distinguishing 
feature in many of the succeeding sections. 

The sandstones of equivalent beds are more massive at the mouth 
of Catlett's creek than they are at the head of the creek, or on the 
head of Key^s creek. Two of the distinguishing masses of sandstone, 
i. e., the mass over the Star Furnace coal, and the Star Furnace sand- 
stone, which are separated by many feet of shales, coal, &c., come to- 
gether and form one mass, on the farm of Mr. Gartrell, on the Ohio 
river; also, the bluff between Ashland and Hood's creek presents a 
similarly constituted mass; where these beds are thus brought togeth- 
er the coal equivalent to the Star Furnace, or twin coal, is absent. 

From the mouth of Catlett's creek, (the line of which is a fault where 
it emerges from the hills,) the rocks rise as you go down the Ohio 
river; they also rise as you ascend the valley of the creek, equal to the 
ascent of the valley nearly to its head. The rocks also rise rapidly as 
you ascend the right hand branches of the creek, or to the northwest 
and south. 

On the Horse branch, one mile below the mouth of Catlett's creek, 
the twin coal is worked by Dr. Cushing, on the east side of the branch 
— ^the coal having been again brought down to the level of high water 
of the Ohio river by a curving dip, conforming partially to the shape 
of the ridge dividing the Horse branch from Catlett's creek. A short 
distance from the mine of Dr. Cushing, Mr. Williams has opened the 
equivalent bed on the west side of the branch. The coal here gives 
the following section, varied at different openings : 

Section Dr, Outhinp^t hank. 
BeightA. 7%icknesa. 
3.7 2.0 Coal. 

1.7 .7 Parting-clay. 

1.0 1.0 Coal. 

.0 Top of wder-clay. 
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The equivalent bed of coal near the mouth of Gatlett's cieek, is as 
follows : 

Section of coal, mouth of CatleU's eretk, 
Heighik, Thickness, 
^3.2^ 1.6 Coal. 

1.9^ .9^ Parting-clay. 

1.0 1.0 Coal. 

0.0 .0 Top of under-clay. 

This opening is estimated at sixty-five feet above low water of the 
Ohio river; it is covered at high water. 

On Catlett's creek, half a mile above the place of section last given, 
the following section, with the associated materials, was obtained. 

Section of ( Twin coal) at ReUey^s mUL 

Hsighth. Thickness. 

Ft. In. Ft. In. 

182.3 100.0. Covered space. 

82.3 21 .0 Heavy Bandstone. 

61.3 8.0 jPlace of coal? 

63.3 18.0 (Covered space. 

35.3 12.0 Sandstone. 

22.3 1.1 Coal. 

21.2 .8 Parting-clay. 

20.6 1.0 Coal. 

19.6 3.0 Under-clay. 

16.6 10.0 Drab argillaceons shale. 

6.6 .6 Irregular belt of carb. of iron, varying from 8 to 3 inches. 

6.0 6.0 YelloW'grey shales. 

.0 .0 Sandstone bed of creek. 

The bluff on the Gartrell farm, before alluded to, is one hundred 
and twenty-two feet eight inches in heighth, with a soft; space near the 
center dividing it into two hard masses; the soft; space is mostly soft; 
sandstone, with a few hard thin bedded flagstones; it varies^ where best 
seen, from two to eight feet The rocks forming the lower end of this 
bluff dip to the southwest, at the head of a short ravine. At ihis 
point are seen a few thin and broken sheets of coal, wedged into and 
between the flagstones of the centre, or soft; mass of the bluff; also, 
many impressions of fossil plants. The bluff is carried by the dip, 
about three-fourths of a mile from the Ohio river, to the rear of the 
city of Ashland ; where it is composed of the mass forming the up- 
per part of the bluff above the city and the mass, over the Clinton Fur- 
nace coal, which is worked in several places near the city. Below the 
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city the blufif, equivalent to the Qartrell bluff, again approaches the riv 
er, the two masses of sandstone still in close contact. This bluff con- 
tinues unbroken to the bank of Hood's creek, where the great sandstones 
are again separated, and receive between them the equivalent of the 
twin coal and a small amount of shales. Here the coal is quite thin; 
near the centre of the bluff it is locally capped with limestone, which 
extends from the lailroad, near Ashland, to Hood's creek, one and a 
half miles below. This is only about a mile from Bellefont Furnace. 
In this short space a most noticeable change has taken place, whioh is 
the introduction of a bed of argillaceous shales between the base of the 
limestones capping the bluff above Hood's creek and the sandstones 
on which they rest at that point. 

The following sections of the equivalent measures at Hood's creek 
and Bellefont Furnace, will illustrate the character and extent of this 
change: 

Section ai Hood's creek. 



Earth stripping above limestone. 

Shales, argillaoeons. 

Limestone ore, three to ten inches. 

Limestone^ four and a half to five feet. 

Shales. 

Coarse sandstone, frequently full of waterwom pebbles. 

Streaks of coal and shale. 

Sandstone. 

Under the sandstone at Hood's creek ford, twenty -eight feet below 
base of section, sandy shale. 

Section at Bellefont Furnace, 



Heighth. 


Thii 


Ft. [n. 


Ft 


70.1 


8.0 


62.1 


3.4 


58.9 


.3 


68.6 


4.0 


64.6 


1.0 


63.6 


21.0 


32.6 


2.6 


31.0 


31.0 



He^hih. 


Thicknese. 


Ft. In. 


Ft. In. 


104.10 


16.0 Clay stripped to raise ore and limestone. 


89.10 


•10 Limestone ore, eight to twelve inches. 


89.0 


3.00 Limestone, one to four feet. 


86.0 


2.00 Fire clay. 


84.0 


18.6 Bluish-grey shale. 


66.6 


16.0 Sandstone; no pebbles observed. 


60.6 


14.0 Black and blue-grey argillaceous shales. 


36.6 


3.6 Coal. Thin clay parting. 


33.0 


2.0 Under^clay. 


31.0 


31.0 Sandstone. 
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At three-foarths of a mile from the Ohio river the road from Ash- 
land to the Clinton Furnace intersects the line of bluffs, and ascends 
then by a gentle ascent. The coal mined near the road here is the 
equivalent of the coal mined near the Clinton Furnace. In the vicin- 
ity of these openings in the coal is to be seen a sandstone, remarkable 
for the coarseness of its texture, and for the soilness and want of co- 
hesion of the particles composing the upper part of the mass. This 
mass of sandstone overlies the coal, and in some districts serves as a 
a Geological horizon. The rocks dip towards the valleys, viz: On 
the east side of the road towards the valley of Key's creek, and on 
west and southwest towards the valley of Hood's creek. Half a mile 
from where the hills'"' commence the land is nearly level, or gently 
roling; further from the Ohio the measures dip to the southwest to- 
wards the small branches of Little Hood's creek, while to the left, or 
east side of the road, the dip is to the northeast, or toward the small 
branches of Key's creek. Two miles from the Ohio river a synclinal 
axis crosses the road at right angles with it; beyond this the rocks 
again dip to the northeast and north, towards this depression of the 
measures, after this on to the ridge dividing Key's and Little Hood's 
creeks. 

The soft sandstone alluded to, as being above the coal on this road^ 
may be traced, around the hills, either up Key's or Hood's creeks, 
to the neighbourhood of Clinton Furnace. The upper part of this 
sandstone is excessively soft in many localities. Above this soft sand- 
stone the same variagated earths were observed, elsewhere alluded to. 
The indellible tints of these earths, derived from the weathering of the 
strata overlying this sandstone, afforded an excellent clue to the identi- 
fication of the equivalent measures of Greenup and Carter counties, 
where the rocks themselves were not seen in place — since these colored 
earths may be seen in the cuts of the roads, the gullies, and slopes of 
the hill sides, when no rocks are in view. 

The following section, taken in the cut of the Clinton Furnace road, 
is an illustration in point, as are several of the succeeding sections: 

*BouIden and gravel of the drift period, have been deposited apOQ ^ese hills, and on 
the flat country north of the main dividing ridges. iThese hills are from one hundred 
and fiftj to one hundred and seventj-five feet high above the banks of the Ohio, at Ash- 
land. No drift was observed at a greater elevation than these hills, nor in the valleys very 
slightly elevated above the banks of the river, nor on any of t\^e streams behind the range of 
hills separating; tl^9 Qhio river from the small streams mining parallel (o its oourse. 
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148.0 
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145.0 
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143.0 


5.0 


128.0 


11.4 


106.8 


10.8 


96.0 


11.0 


85.0 


5.0 


80.0 


16.0 


64.0 


6.0 


59.0 


32.4 
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16.0 


10.8 


10.8 
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Section in road from Ashland to Clinton Furnace. 

Sandstone. 
Tellow shale. 
Black clay streak. 
Yellow shales. 
Top of red streak. 

Top of sandstone, and foot of red streak. 
Sandstone. 
Top of red streak. 

Bottom of red streak, above sandy shales. 
Sandstone, fifteen inches thick. 
Yellow-grey shales. 
Foot of yellow streak. 
Small grave] ore in road. 

Top of soft sandstone above Ashland coal, equivalent of 
the Clinton Furnace coal. 

The following sectioa, taken near the Clinton Farnace, starts from 
the top of the sandstone under the Clinton Furnace coal, (it is also the 
equivalent of the sandstone over the Williams' creek tunnel coal. Star 
Furnace, Catlett's creek, and Horse Branch coal, and is distinguished 
here as the sandstone between the coal in the well and the Clinton 
Furnace coal,) will serve to show the relation of the ore beds here to 
the quantities between them : 

Section at point of hill northeaei of Clinton Furnace. 

18. 

Top of the bench, and bottom of a five-foot red streak* 
Ore diggings, Kidney ore. 
Ore diggings in sandy shale. 

Top of sandstone over Well coal, and lender Clinton Fur- 
nace coal. 

The following section taken of the hill from Mr. Burwell's house, 
near the Clinton Furnace, will further oonnect the ore beds, and will 
also serve to show their relation to the b^nds of colpced earths an4 
associated materials: 



46 



Heighth. 


Thickn 


Ft. In. 


Ft. In. 


117.8 


38.0 


79.8 


42.4 


37.4 


37.4 


0. 


0. 
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Section at Mr.. BnrwdVs h<m$§, 

Seighth. Thickness. 

Ft. In. Ft. Id. 

216.4 8.00 Top of sandstone covered with red earth. 

218.4 12.0 Sandstone in two beds, locally underlaid by fourteen inch 

bed of ore. 
S06.4 14.0 Yellow sandy shales, much disturbed by slipping. 

191.4 6.4 Top of sandstone in solid ledges five feet. 

186.0 5.4 Foot of sandstone. 

180.8 10.0 Fossilliferous sandstone, fine grained, probably united by 

a calcareous cement; the fossils are calcareous; locally 
this is the place of the "top hill Bastard limestone ore," 
The fossiiiferous bed is eight inches thick, and lies be- 
tween thin beds of sandy shales. 
178.8 24.0 Sandy shales fifteen feet thick. 

154.8 1.0 rTop of black streak 10 to 15 inches thick. 

153.8 3.Q -iBrown-red fire clay. 

150.8 3.0 (Brown-red fire clay. 

147.8 10.8 Block ore beds, (from 147.8 to 156. are the beds produc- 

ing the fifteen feet red streak or band.) '*Red block'* of 
the furnace men, ten to twelve inches thick. 
137.0 21.0 Sandy and clay shales alternating, 

116.0 8.0 Top of five-foot red streak. 

108.0 2.8 Whitish shales, argillaceous above and sandy below. 

105.4 1.4 Top of sandstone, four ledges. 

104.0 3.0 Sandstone. 

101.0 16.0 Clay shales. 

85.0 16.0 Sandstone in shale beds eighteen inches thick. 

69.0 27.0 Sandstone one foot thick in sandy shales. 

42.10 10.0 Sandstone eighteen inches thick in sandy shales. 

32.0 1 1.8 Thin sheet carbonate of iron, two to three inches Uiick. 

20.4 4.4 Top of Clinton Furnace coal. 

16.0 16.0 Mouth of entry ditch, fire-clay bottom. 

.0 Sandy shales and shaly sandstone. 

5. Hard sandstone over cistern or well coal. 

The foUowiDg section was taken from the equivalent measuies of Gar- 
ter county, about one and a half miles from Mount Savage Fumaae. 
This section will illustrate the remarkable increase in thickness of the 
strata, as well as the great change in the materials composing them : 
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Section id Mount Savafft, Carter eouniy. Thte sedion siarte at a point eqnivaleni 

to thirty 'two feei in the preceding eection, 
jffeiffhth. Thickneee, 
Ft. la. Ft. In. 

378.0 6.0 Top of hill near "Iron road." 

372.0 20.10 Top of heavy sandstone. 

351.2 10.6 Foot of exposed part of heavy satadskMie. 

340«8 48.0 Heavy sandstone, top of steep slope. 

292.8 16.0 Argillaceous shales, highest point in road. 

276.8 1.0 Yellow streak. 

275.8 15.0 Red streak, large amount of small surface orib. 

260.B 10.8 Top of sandy shales. 

250.0 5.4 Soft sandy shales. 

244.8 16.0 Top of red streak, and foot of sandy shales. 

228.8 4.4 Top of yellow streak, and bottom of red sandy shales. 

223.4 5.4 Bottom of "Rough Block Ore;" three feet thick at this poihU 

218.0 5.5 Foot of sandstone. 

212.8 16.0 Place of Kidney ore diggings in road. 

196.6 6.4 Place of limestone ore, as seen on next hill to the eastward, 

where the bed is extensively worked, both by stripping and 
drifting. 
191.4 16.0 Top of sandy shale. 

175.4 5.4 Top of black clay streak, between shales four and a half feel 

thick. ( Place of coal?) 
170.0 32.0 Whitish clay. 

138.0 3.0 Sandy shales. 

135.0 14.0 Top of sandstone, twenty inches thick. 

121.0 10.8 Ore diggings, "Grey Kidney Ore," in whitish argillaceous 

shale. Immediately above this ore bed is the ^ve feet **Iitd 
Streak." 
110.4 10.8 Top of sandstone, twenty inches thick. 

99.8 5.4 Three black streaks, whitish clay between. 

94.4 10.8 Top of sandstone, fourteen inches thick. 

83.8 21.4 Top of black streak, one foot thick, under yellow shales three 

to four feet thick, (sandy.) 
62.4 5.4 Yellow streak, and top of whitish earth gravel ore. 

57.0 4.8 Top of sandstone in two beds, twenty inches thick, sandy 

shale between the bed, four inches thick. 
62.4 10.8 Top of sandstone* fifteen inches thick. 

41.8 26.8 Top of slope. 

26.0 15.0 ''Iron road.'' 

0.0 ' Bed of branch, sixteen feet above Gum branch ooal, equiva^ 

lent to Clinton Fnmace coal. 

Passing round the head of the Qum branch the diiferent beds of 
ore^ equivalent tb the mettSunas df the fireOBding seotioo^ have been 
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opened and extensively worked, on the slopes of the hills, at a greater or 
less elevation, depending on the displacement of the rocks. On the 
north side of the hill, from which the section was taken, a bed of block 
ore of excellent quality has been worked, aboat seventy-five feet be- 
low the base of heavy sandstone capping the hill. This bed was not 
seen on the south side of the hill. 

Near Mount Savage Furnace two beds of coal are seen. The bed 
out^cropping near Straight creek, below the Furnace, is doubtless the 
equivalent of the Star Furnace (twin coal.) The bed opened above 
the furnace, and on the Gum bianch, is the undoubted equivalent of the 
Clinton Furnace coal.* 

The following section is from the equivalent of the Clinton Furnace 
coal, worked near the Furnace, Mount Savage Iron Works: 

Seighth. Thickneas, 

Ft. lo. Ft. Id. 

S7.6 20.0 Sandstone. 

7.6 3.0 Grey shales. 

4.6 2.0 Biluminous shale. 

2.6 2.6 Coal. 

.0 .b Top of under-clay. 

Section of same bid, ihree-foUrths of a mile to northeast, on Onm SrancA. 

ffeighih, Thickntis, 

Ft. It. Ft. In. 

92.0 15.0 Slope, partially exposing sandstone. 

7.8 3.0 Three to ten feet grey argillaceous shale. 

4.8 l.Sf Black rahh with clay streaks. 

3.6 1.0 ^ituminoas shale. 

2.6 2.6 Coal 1.6 to 2.6 inches. 

.0 .0 Top of under-clay. 

This out-crop faces the N. £., and the covering rock is much sofler 
than at the first section near the Furnace, which faces the S. W. It 
is quite common to find the same bed of sandstone softer where the ex- 
posure faces the north than where it faces the south. These sandstones 
are much less affected, by the action of water and frosty on the south- 
ern than upon northern exposures. 

The last section has a horizontal elevation of about seventy-five feet 
above the first The rocks dip down the Gum bianch toward Straight 
ereek. 

«8ee sMtioa ai Reiky'g Caklett's oreek coal. 
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To the north, one-fourth of a mile, the Eame coal is seen near the 
road side, from one hundred and fifty to one hundred and sixty feet 
higher than the Gum branch section, no doubt by displacement occa- 
sioned by a fault, which has let down the Gum branch coal and its 
measures, or has lifted up the measures, on the north, or hill side. The 
line of this fault runs up the lefl hand branch of Gum branch 
by a course to the northwest. It is probable that it crosses the ridge at 
the head of the ravine. Its extent and character has not been partic-* 
ularly examined. Passing down Straight creek, a short distance below 
the Furnace, the equivalent of the twin coal of the Star Furnace, Cat- 
lett^s creek, &c., is seen with tbe associated materials, on the north side 
of the creek. It is probable that a continuous section of all the beds 
may be obtained on this creek, from the Stinson creek cannel coal to 
the top of the section at Mt Savage. The materials under the twin 
coal, were seen in place here. A fine grained sandstone, lying in beds, 
from six to eighteen inches in thickness, forms the first member be- 
low the under clay of the coal, and is about twelve feet thick. The under 
clay here is from two and a half to three feet thick. Under the sand- 
stone bed, above alluded to, lies a bed of ash colored shales, which is 
no doubt the equivalent of the shale beds seen at the foot of the ridge 
between Greenup and Buena Vista Furnaces. The same mass of shale 
is well presented in the coaling grounds of the Star f^urnace on Cane 
creek, about two and a half miles south of Greenup Furnace, where a 
thin bed of coal may be seen in the shales twelve feet below the sand- 
stone. This coal begins in a thread-like line on the north, and increases 
toward the south, in half a mile to fourteen inches thick. It has no 
under-clay. From the mouth of Straight creek, in the direction of 
the road to Grayson, the measures, rise but they have not yet been traced 
by the detailed survey* The sandstone above the lowest coal, in this 
part of the basin, is seen in tbe bed of the little fork of Little Sandy, 
at the first crossing below the mouth of Straight creek, also three 
fourths of a mile lower down the little fork, fifty feet above the level 
of the stream. 

At the salt wells on Little Sandy, the brine is found in the upper 
part of tbe millstone grit It may be possible that the bottom of the 
wells do not penetrate the millstone grit, but reach only the fractures 
through which the brine rises. The shale beds resting on the mill* 
atone grit hexe are of no great thioknM^ Pteaing dtfwn Littte Sandy, 
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about a mile below Gmyson, the millstone grit is seen on Barrett^s 
creek, and the sub^sirboniferoas limestone, about one and a half miles 
above the intersection of the road with the creek, where the same order 
is observed as on the turnpike, which fully confirms the previous re- 
marks made in reference to the sub^carboniferous limestone, on the N. 
E. side of the dividing ridge between Tygert's creek and Little Sandy. 
The measures are decidedly thinner on Barrett's creek, than where the 
turnpike crosses Tygert's creek, but no detailed measurements have 
been made here. 

The Kenton eaJt well is situated in the bed of Tygert^s creek, which 
is here worn down into the knob-sandstone. The well is on the farm of 
Mr. Jacobs, about six miles northwest of Gmyson. 

On the west side of the creek the following section was obtained: 

Section near Mr, JactM houee. 



Elevation of hill at Mr. Jacobs' hoaste. 

Top of millstone grit. 

Sub-carboniferous limestone in place. 

Drab shales in place. 

Ledge of Knob sandstone in place. 

Bed of Tjgert's creek on Knob sandstone. 

In the bed of the creek, at the base of the above section, are seen 
numerous lines of fracture, crossing the creek by a course N. 30" E. 
From one of these fractures rises the brine, which was manufactured 
into salt on the first settlement of the country by Simon Kenton. 

On the east side of the creek one-fourth of a mile from the Kenton 
well are several caves which are formed in a local bed of coarse grind*- 
stone grit lying immediately under the sub-carboniferous limestone. 
The grains of sand forming the grindstone grit are probably cemented 
by a calcareous cement and the rock is the cavernous member of Ga> 
ter county. In some localities the bedding fiices of this rock is thickly 
studded with angular fragments of Hornstone or flint Extensive dig* 
gings may be observed in many places in this neighborhood, at the out» 
crop of the sub-carboniferous limestone, often covering half an acre or 
more of ground. The excavations are shallow, only about six or seven 
feet deep. The people of the country have various opinions as to the 
origin and object of these works. Some of the old workings having 
bMa zeoeotly tipened^ a good bpi^rtanity waa thus afibiitod to mak^ 
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au examinatioii. The materials thrown from the recent opening were 
a reddish friable earth, fragments of limestone, fragments of flint, and 
kidney shaped seggregations of flint, weathered out of the adjacent 
limestone. These are quite symmetrical, about five inches long, three 
inches wide, and from one and a half to two and a half inches thick. 
They split at right angles with the long diameter, and perpendicular 
to the thickness, thus producing long oval pieces with parallel faces. 
The largest produced are four inches long, from one and a half to two 
and a half inches wide, and from a quarter to three eighths of an inch 
thick. Bushels of the ends of these nodules were discovered near 
some of the workings, with some fragments of the oval pieces, few or 
none in an entire state^ hence I infer that these diggings were made 
by the aborigines of the country for the purpose of procuring the ma- 
terial from which they made their arrow-heads. 

Where the grindstone grit was observed, on the first branch above 
Mr. Jacobs' farm, it separates into slabs from three to six inches thick, 
in the line of the deposition of the sand, which forms an angle of 
30^ with the superior and inferior faces of the regularly stratified layers. 
These rocks will afibrd good grindstones, both for neighborhood use and 
shipment The bed is, as we have said, local, and does not cover a very 
great extent of country. For the present I refer them to the upper mem- 
bers or last beds of the knob-stone division of the sub-carboniferous 
rocks. Its thickness varies from a few inches to twenty-five feet. My 
examinations were next directed across the drainage of the country, 
nearly north from the small creek entering Tygert's creek at the nar- 
rows, to Grassy creek, and thence over the hills to the North fork; thence 
to a large creek called Three Prong; (not laid down on Millne & Bru- 
der's map;) thence down Three Prong, three-fourths of a mile ; thence 
across the hiUs to Leatherwood creek ; thence down that creek two 
miles ; thence across the hills to the bead branches of the south fork of 
White Oak creek, and Kenton Furnace; thence down White Oak by 
the road to Greenupsburg; then with the line of the Ohio river to 

Springville. 

All the creeks crossed by this route to Greenupsburg have thin beds 
of this grit on the knob-stone, which, sometimes rises sufficiently high to 
compose thd entire dividing ridge; at other localities a thin capping of 
sub-carboniferous limestone and miUatone grit; at othera, in addition^ a. 
few feet of the lower member of the Coal Measures, are to be found on the 
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top of the highest ridges. Along the entire line from Tygert's creek 
there is manifestly a thinning of the 8ub*carboniferous limestone, mill- 
stone grit, and the Coal Measures, evidently marking the margin of 
the coal basin towards the northwest It is highly probable that many 
of the beds found in considerable force east of Little Sandy river will 
be found, on examination, to have entirely thinned out, even before 
they reach that river; other beds lying three or four hundred feet 
higher in the series east of Little Sandy, may, on White Oak creek, 
be found resting on the millstone grit, which has thinned out to twelve 
feet, and here rests on. the knobstone — ^the sub-carboniferous lime- 
stone having entirely disappeared. It is highly probable that the 
line of the margin of the basin was frequently changed, from the time 
of the deposition of the knob-stone to the end of the coal period. 

The coal basin being shallower near the margin, the measures be- 
tween the ore beds are much thinner here, and the ore beds much 
closer together here than east of the lAttle Sandy. There is reason 
to believe, from the evidence seen on my route from Tygert's creek 
to the mouth of White Oak creek, that the line of least disturbance 
during the coal period, was not far from this line; where the route 
crossed Grassy creek the line of least disturbance was three or four 
miles to the northwest. It is worthy of particular note that the fer- 
ruginous depositions have here extended to the edge of the basin, and 
ferruginous materials have been infiltered, or have even run over the 
denuded sub-carboniferous limestone, as may be well observed at the 
limestone quarry of the Kenton Furnace. 

Beds of reddish marly clay are frequently seen resting on the mill- 
stone grit, from five to ten feet in thickness. At every step, from Ty- 
gert to White Oak creek, are convincing proofs of the thinning out of 
the sub-carboniferous limestone and millstone grit; at some points the 
sub-carboniferous limestone either was never deposited, or has been 
swept away by denudation before the deposition of the millstone grit, 
which in some localities is seen resting on the knob-stone series: at 
other localities constituting a mass from twelve to twenty-five feet 
thick. The underlying member — ^the knob-stone — ^has, on the other 
hand, experienced an enormous'expansion. At one locality it was found 
six hundred and thirty feet thick, without including a portion of the 
base of the formation under the drainage. 
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The lowest ore bed observed locally rests on a bed of chert; the 
same bed, when the chert is absent, rests on the sub-carboniferous 
limestone and frequently fills fisures in that rock, extending down to 
the top of the knob-stone. The ores found in this geological horizon 
belong to the Hematitic class. 

On Grassy creek a new furnace is in process of erection. The stack 
is built upon and into the masses of the knob-stone, the lower part 
being excavated into the solid mass of this member in place, the ma- 
terial for the walls and inner lining are obtained from the same forma- 
tion. I think it extremely doubtful whether this stone will be found 
to stand fire well. 

The ores on which the main dependence is placed to supply the fur- 
nace lie on the top of the hills, associated with the chert bed of the 
fflib-carboniferous limestone. I visited some of the localities where 
the ores are now being tested, at one, lying one and a quarter miles 
from the furnace, the ores are found between chert beds, and are of va- 
riable thickness ; from one inch to ten or fifteen. The bed on which 
the ores rest slopes toward the valley at an angle of about fifteen de- 
grees, and is of a very uneven surface, full of irregular shaped cavities, 
of unequal size and depth, the margin of these cavities touching the 
margin of all surrounding ores. It is into these holes that the ore 
has infiltrated, filling some and partially filling others, leaving a surface 
of ore and a few points of the bottom to form a surface somewhat less 
rough than the bed on which the ore rests. Upon this last surface rests 
a bed of chert and the debris of the millstone grit above it The opiuT 
ion expressed at the furnace is that the best ores lie at the head of 
Grassy, or to the west In my opinion the best and most abundaqt 
ores are to be sought down Grassy or to the east. 

The following section was taken at one of the or^ beds of Gifissy 
Furnace : 

Heighth, 2hickne99, 
Ft. Id. Ft Id. 

48. 23.0 Top of hill; masses of millstone grit. 

25. 25.0 Foot of millstone grit; covered space. 

0. Ore bed from one inch to fifteen inches thick, resting on a 

bed of chert. 

Some few of the highest ridges north of Grassy, and south of 

Three Prong, are capped by a few feet of the materials forming the 

base of the Coal Measures; and the ore beds, equivalent to those 

47 



370 TOPOGRAPHICAL RBPORT OF OSOLOOIOAL BUEVKT. 

worked at Kenton Furnace, may be found in some of them. The 
valleys are from one hundred and fifty to three hundred feet deep, and 
as before stated, are in part or entirely sunk into the masses of the 
knob-stone. The sides of the valleys are in many places perpendicu- 
lar walls. 

In traveling through the country, from one valley to another, the 
small branches are usually followed to the top of the dividing ridge; 
the ridge is then followed until another suitable branch ofifers for the 
descent into the next valley. Good roads, except by the lines of the 
valleys and branches, are an impossibility. Practicable roads may be 
had along the valleys. 

The remarks, in reference to the dip of the rocks, and their conform- 
ability to the contour of the hills made of the measures upon Triplet's 
creek, are equally applicable here, and of the whole line traveled from 
the narrows of Tygert's creek to Greenupsburgh. 

Section on White Oak, near ITenion Furnace. 



Top of hill. 

Bed streak, shown by road wash. 

Loose chert fn road. 

Top of second bench of knob-stone. 

Foot of abrupt part of hill. 

Bed of white oak creek. 

On the north side of this hill ores are now being dug. A section 
was carried from these openings, and the place of the ores located in 
the foregoing section. 

Section on north side of hill, 

Heigkth. Thickness. 

Ft. In. Ft. In. 

272. 15.6 Top of hill, and top of the foregoing section. 

256.6 1 5.6 Top of thin masses millstoiie grit? and locally, place of clay 

ironstone. 
241. 10.4 Base of sandstone; millstone grit? 

228. 0. Top of block ore, six to eighteen inches thick, under ten 

feet four inch clay shales. 

There is a thin bed of shales under the ore bed^ which rest on the 
knobrstone. It may be possible that the sandstone quarried as mill- 
stone grit in the above section, may be one of the sandstones of the 
Coal Measures. If this be the case the sub-carboniferoui9 limestone 
and millstone grit are both absent at the place of the seotioQ. 
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The bed of ore heretofore worked at the Kenton Furnace, lying un- 
der and in the fissures of the sub-carboniferous limestone, is probably 
of the same geological period as the ore beds under the chert at some, 
and upon the beds of limestone in other, localities. The ores in the 
fissures of the limestone at Kenton Furnace are peculiar to this locali- 
ty, so far as I am at present advised. 

From the mouth of Little Sandy, river and for some distance up 
that stream, the knob-stone forms the mass of the hills, which have a 
capping of the superior measures of from fifty to seventy-five feet 
The remark is equally applicable to the river hills of the Ohio. From 
the mouth of Sandy to Springville along the line of the Ohio river 
hills, in a few places, are found beds of limestone, probably belonging 
to the sub-carboniferous period. 

The following section, taken near Springville, does not include the 
entire thickness of the knob-stone division — part of the mass lies be- 
low the bed of the Ohio river: 

Heighth. Thickness. 

Ft. In. Ft. Id. 

677.6 69.6 Top of hill. 

608. 22.0 Top of grindstone grit. Member of knob-stone? 

686. 218.0 Covered space, principal Ij shales. 

3' 8. 19.4 Top of ledges of rock, and foot of shales. 

348.8 17.6 Thick masses of drab-grej rocks. 

331.2 6.2 Thick masses of iron stained rocks. 

326. 6.2 Thick masses of blue-drab rocks. 

320.10 32.0 Ledge flesh -grey rocks. 

298.10 21.0 Ash-grey shales. 

277.10 28. Ash-grey shales with flagstones intercalated. 

149. 16. Slope covered by land slide. 

133. 91. Biverroad. 

42. 42. Sawmill. 

0. Low water Ohio, October 1866. 

At a short distance from Greenup Furnace is a thin coal, lying under 
the bed of Cane creek. The openings into this coal, which is mined 
for blacksmith's use, were &llen in, and no measurements could be 
made of the coal. 

The following section was taken of the* hill imtnedlately above the 
coal: 
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Heighlh. Thiekneas, * 

Ft. Id. Ft. la. 

1 54 1 21.8 Top of hill at point. 

133.2 47.6 Second bluff. 

86.6 40.0 Top of first bluff, upper part of sbales. 

26.6 16.6 Foot of sandstone bluff. 

10.0 10.0 Blue shales. 

0. Top of coal. 

This coal is slaty, and said to be eighteen inches thick. 

The following section is from the equivalent beds of the section last 
given, immediately opposite Greenup Furnace, where the materials 
composing the hill are better exposed : 

Section at Greenup Furnace. 

Heighth, Thickness, 
Ft. In. Ft. la. 

144-8 32.0 Top of hill, sandy shales. 

1 ] 2.8 32.0 Foot of red streak. Some ore has been taken out here. 

80.8 24.8 Top of black bituminous shale, eighteen inches thick. 

56. 6.0 Top of thick sandstone, and foot of thin sandj shales. 

60.8 13.0 Foot of thick bedded sandstone. 

39.0 17.8 Thick bedded sandstone, thin bedded ledges 7 feet thick. 

21.4 21.4 Foot of thick masses sandstone, containing many casts of 

fossil shells, mostly spirifer. 
.0 .0 Top of shales above coal 16.6 inches thick. 

16.6 16.6 Top of coal, under bed of branch. 

The following section is from the point of the ridge between Green- 
up and Pennsylvania Furnaces, ascending, from the valley of Cane 
creek, by the line of the road from Pennsylvania Furnace to the quar- 
ry of limestone. The section begins at the top of the sandstone, at 
thirty-nine feet in last section: 

Seighth. Thickness. 

Ft. la. Ft. In. 

244.8 16.0 Top of bill, loose rough saadatome. 

228.8 11.8 Rough block ore bed. 

217.0 44.4 Top of covered slope. 

162.8 92.8 Soft sandstones on top of sloping corered space, mostly 

beds of sandy shale. 

70. 1 1 .0 Foot of steep sloping corered space. 

69. 32.4 Small ore in road. 

37.8 10.8 Bottom of bed of argillaceous shale^ 

27. 7. Sandy shales in place. 

90. 2D» Top of steep rounded slope. 

0. Top of sandstone. 
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About a mile to the northeast of the terminating point of the fore^ 
going section, and on the same ridge, is the quarry from which the 
limestones used at Greenup Furnace are procured. 

The following section taken at this quarry will exhibit the arrange^ 
menthere: 

Hetghth, Thickness, 

Ft. Id. Ft. In. 

42.10 26.6 Top of hill, covered space, loose sandstone on top. 

16.4 5.0 Surface exposed bj cut at quarry. 

11.4 3.0 White argillaceous shale. 

8.4 1.0 Black clay streak. 

7.4 3.3 Silicious argillaceous clay. 

4.1 .6 Limestone ore bed. 

3.7 1.4 Blue-grey sandy shales containing numerous silicious se** 

gregations, hard and compact. 

2.3 .6 Ledge of limestone. 

1.9 1.0 Ledge of limestone. 

.9 .9 Ledge of limestone. 

[0.0 .0 Blackish sandy shales, with carbonaceous partings. 

It was very desirable, that this limestone should be traced to other 
localities. Its geological place could be traced, but owing to the soft-* 
ness of the covering masses no outcrop could be found. The thirty 
feet of materials immediately above are very soft, and the chances of 
the limestone being found in outcrop, unless exposed by a land slide^ 
are rare indeed. 

About one hundred and fifty yards from the quarry, and on the 
east side of the same ridge, and nearly on the same horizontal levels 
is an ore bank which has recently been opened in argillaceous and 
fine sandy shale, producing beautiful, fine-textured, clear-bright red 
ore, in part, and part grey — ^^see specimen 91, Greenup counfy.^^ This 
ore, in its external character, resembles the eisenkalkstein of Fallen- 
burgh, which you kindly furnished me for comparison with the Green- 
up county ores. The German ore possesses more evenness of fracture* 

About one fourth of a mile to the southeast of the ore bank last 
mentioned the hill is a few feet higher. An ore bed was formerly work- 
ed on the top of the sandstone, supposed to bo the equivalent of the 
sandstone at the top of the section at the quarry. 

The following section, taken from a sag in the top of the ridge, will 
give a few feet of these measures : 
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Heighth, ThicknesB. 

Top of hill capped by four feet clay shales. 

Sandy shale. 

Ledge of sandstone, one foot thick, in sandy shales. 

Bottom of red streak. 

Sag above limestone bed. 

In the viciaity of Greenup Furnace a thin bed of cannel coal is seen, 
lying high in the hills; it is eleven inches thick at the place of expo- 
sure. The coal lies ninety-eight feet below the top of the hill, and 
about one hundred and ibrty-six feet above the level of Cane run, at 
the furnace. It is probably the equivalent of the hlack streak, 18 
inches thick at 80 feet 8 inches, in the section opposite the Furnace. 
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CHAPTER III. 

Report of the progress of the work on the base line. 

UnioDtowny Union county, having been fixed as the initial point of 
the base line, Mr. Joseph >S. Harris, with his corps, No. 2, were detail* 
ed from the survey of Hopkins, Christian, and Muhlenburg counties, 
where that corps had been operating during the summer, to conduct 
this important work. 

An approximate determination of the latitude of the initial point 
was first obtained, at Uniontown, which gave the latitude of this 
place 37° 46' 4". 

A monument of stone, three feet long, was placed in the inclosure 
of Dr. John T. Berry, (marked, on the top, as "initial point of Base 
line, Kentucky Geological Survey.") The theodolite used for this 
work was six inches. No. 48, of Windeman make, Washington City, 
D. C. Reading to 02'. The chain was of steel, thirty-three feet, 
and adjusted by Christuman's patent two pole steel tape. 

Two sets of observations were made to determine the magnetic de- 
clination. It had been contemplated to make observations for decli- 
nation at distances not greater than six miles apart, along the entire 
line, but it was found to consume too much time, and the weather be- 
ing firequently unfavorable for such observations, those at No. 1,192 
and at No. 3,326 were the only ones found to be practicable. The first 
gave 5° 58' 4" east; the last 6° 22' 3" east* The direction of the line 
was checked, from time to time, by observations for azimuth, and such 
corrections made as were necessary. 

The distances made by the line are kept in feet The base line was 
carried from Uniontown, Union county, to Wm. Smith's farm, near 
the Hawesville and Hartford road, Hancock county, 322,975 feet, or 
sixty-one miles eight hundred and eighty-five feet The line was in- 
tended to run due east from the initial point to the Virginia state line, 
near the corner of Pike county, Kentucky. 

*ThiB should be repeated; it is undoubtedly too great, unless pert of the effect be attributed 
to local attraction. 
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At 187,369 feet, crossing of Green river. 

At 233 300 feet. Center of third street, Owcnsboro'. 

At 269,280 feet. Panther creek. 

At 296,318 feet. KnotUville. 

The plan of the base line will be plotted and ready for the report of 
the operatives of this summer, 1857. 

The map of Hopkins, part of Christian, and part of Muhlenburg, 
and the map of Greenup, part of Carter counties, &c., are also in a 
state of forwardness, and will also be ready for the engraver in July or 
August. 
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Adair county soil, analysis of, p..,^... 129 

Agricaltaral chemistry, summary of facts in, 10 

Agricukural geology, 29 

Air, action of in the soil, -.--.-.. 25 

Alkalies in soils, --».--.»•- 47 

Alum spring, on James Richardson's place, tested, - - - . - 75 

Ammonia in rain water, ----.--- 20 

Ammonia in soils, -.--,-•-- 261 

Ammonia, sources of, ------•••'- 11 

Anderson county limestones, analyses of, - >- * - • 131 

Arnold coal bank, Stuart's creek, section of, • - - •- - 345 

Ash analyses, table of, ..--,--. 300 
Ashland, sections near, - •* - - «> - - -361, 362 

Ballard county soils, analyses of, --•-<-- - 133 

Barney's ridge, section at, - 340 

Barren county soils, analyses of, - - - * - - • 136 
Barren-limestone soil, - * - , • - - 32, 43, 44 

Barrett coal banks, section at, ..••... 342 

Barrett's coal, Ohio county, - 263 

Bart. Sisk coal bank, -.-- 345 

Base line, report of work on, 376 

Bath county geologf of, 349 

Bear Wallow, section at, -- 341 

Bedford spring, Trimble county, 79 

Bf^ech land in blue limestone formation, - - • - * 38, 39, 73, 8} 

Bel lefonte Furnace, iron ore, Qreenup county, • .... 177 

Bellt^fonie Furnace, section at, ....... 359 

Bellemont Furnace, Bullitt county, ores, slags, &c., - - - 141 

Bells' (Washington) Sulphur Spring, Marion county, - - r 78 

Big Bone Lick Mineral Waters, Boone county, • r r r 82 

Big Lick Sulphur Spring, Gallatin county. . , • . . 30 

Birds-eye limestone, at Frankfort, - - - - • - - 113 

Bitumen, from Tar Springs, Edmonson county, • - • * 138, 161 

Black-band iron ores, - - 337, 339, 344 

Black soils, 49, 61, 273 

Blue limestone soils, 30, 32, 39, 47, 160, 173, 2 1 

Blue limestone sub-soils, - - - - 31, 161, 166, 1^7, 283, 284 

Bobb's ridge, 323 

48 
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Boghead coal, Scotland, analysis of, Ac, 213 

Boone county, geology of, 106 

Boone county, soils of, 107 

Boulders, 360 

Brashear's and Bourland's coal?, 327 

Breckinridge coal, 63, 126 

Breckinridge coal, analysis and distillation of, - - - - 2fl 

Breckinridge county shale, analysis of, 138 

Bryant's Springs, Lincoln county, 239 to 243 

Buena Vista Furnace slag, 186^ 

Buffalo creek, section on, 332 

Buffalo Furnace, ore and limestone, Greenup county, ... ng 

Bullitt county iron ores, 93, 94, 139 

Bullitt county limestones, analyses of, 96,143 

Bullitt county sandstones, analyses of, 144 

Bullitt county slate, Devonian, analysis of, 146 

Bullitt county sub -carboniferous and Devonian rocks, ... 93 

Bullitt mould knob, 95 

Burwell's, section near, 362 

Butler county iron ore, (carbonate) analysis of, - - * - - 146 

Button-mould knob, iron ore from, analysis of, - - - - 1 42 

Campbell coal, 310,330,331 

Campbf 11 county, forest growth of, 109 

Campbell county, geology of, 107 

Oampbellsville sulphur water, Taylor county, 78 

Cane Run, coal on, 333 

Cane Run, sections of coal bank on, 334, 337 

Cannel coal," English, analysis of, 67 

Cannel coal, first workable bed under Anvil Rock, - - . - 64 

Cannel coal. Haddock's, 6^ 

Cannel coal, Le^mahago, analysis of, 68 

Cannel coal, Scotch, analysis of, 67 

Cannel coal, Weyms', analysis of, 69 

Cannel coal, Wigan, analysis of, 69 

Caroline Furnace, slags, ores and limestones, 198 to 204 

Carroll county, geology of, 106 

Carter county, timber of, 366 

Carter and Greenup counties, topography of, 349 

Casey's coal. Union county, analysis of, 270 

Catlett's creek coal, 358 

Caves in grindstone grit, 366 

Caves in Hardin and Edmonson counties, 92 

Chemical analysis of soils, utility of, 38, 42, 120 

Chemical Economic Geology, 63 

Chlpride of magnesium, aption of, on animal ^cpnQipy, ... 80 
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Christian county coal, Woolrich's, analysis of» .... 149 

Christian county sub-soil, analysis of» 147 

Clarke county soils, analysis of, (Dr. Martin's) .... ifio 

Clay county coal, (Col. Qarrard's) analysis of, - - •, . • 162 

Clinton county, iron ore, analysis of, 164 

Clinton county soils, analyses of, 163 

Clinton Furnace, sections near, --.-.-. 361,362 

Clover, red, mineral matters in, 17 

Coal, Atrdrie, Muhlenburg county, 260 

Coal, Arnold's, 346 

Coal bank, Barrett, 342 

Coal bank. Bart. Sisk, 345 

Coal, Barrett's, Ohio county, 253 

Coal, at Bear Wallow, 341 

Coal beds of Livingston county, 314 

Coal beds at Rocky Gap, 326 

Coal beds varying in thickness and composition, .... 60 

Coal, Boghead, Scotland, 213 

Coal, Breckinridge, 63,126,211 

Coal in Buffalo creek, 332 

Coal on Cane run, 333 

Coal, Casey's, analysis of, 270 

Coal, Catlett's creek, 368 

Coal, Cumberland mines, Pulaski county, 267 

Coal, Dr. Cushing's, 367 

Coal, Dorris' and DoUison's, 319 

Coal, Eades', 260 

*Coal, English cannel, analysis of, ------- 66 

Coal, first workable bed under Anvil rock, yield of oil, <fec., • - 64 

Coal, Col. Garrard's, Clay county, analysis of, • - - - 162 

Coal near Greenup Furnace, 371, 372 

Coal, Haddock's, analysis of, ....... 266 

Coal, Haddock's cannel, yield of oil, dec, - . • • • 56, 217 

Coal, Mr. Hall's, 217 

Coal, Hamby's, 331 

Coal, Hillsboro' New Brunswick, analysis of, 56 

Coal, Hunter's, --•...•••- 320 

Coal, Ice-house, analysis of, 269 

Coal, Jackson's, Ohio county, 264 

Coal, Keener's, Lawrence county, -.••-•• 232 

Coal, main Ashland, analysis of, 207 

Coal, Marston Hall, 343 

Coal, McHenry's big, Lawrence county, 231 

Coal Measures, comparison of Kentucky With Pennsylvanifll, • - 60 

Coal Measures at Drake's creek, • - . . ^ . . 927 
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Coal Measures, equivalency of, ------ - 60 

Coal Measures of Pennbylvania, ----.-- 61 

Coal Measures at Petersburg, Kentucky^ 327, 328 

Coal Measures at Providence, Kentucky, - - - - - 318 

Coal Measures, soils, - - - - 32, 44, 47, 147, 166, 230, 264, 264 

Coal Measures tn Union, Hopkins, Caldwell, and Cbrislian counties, - 309 

Coal, Montgomery's, *- 320 

Coal near Mount Savage Furnace, ...... 364 

Coal, Mulford's main, analybis of, • • - - - • - * 268 

Coal, Judge Mayhall's, 209 

Coal, New Castle, (England,) analysis of, 66 

Coal, Hiram Oldham, 343 

Coal, Mr. Pate's, 210 

Coal, Pilchner's, Ohio county, -----.. 262 

Coal, Ramsey's, Nt-w Castle, analybis of, - - - - - 68 

Coal, Roberts' Muddy river, * 248 

Coal. P. M. RobiuKon's, -.--..-- 342 

Coals, comparative examination of, - - - ^ - - 217 

Coals, j^neral remarks on, -------- 124 

Coals, general table of, ----..-. 292 

Coals of Kentucky, general remarks on, 63 

Coals, their gas and oil producing properties, 4&c., - - « - 63, 217 
Coals, Union county, ---.-•-- 268 to 270 

Coal, Mr. Samuels', - - . - 218 

Coal, Scotchcannel, analysis of, • - 67 

Coal, Sears' Pulaski county, -------- 267 

Coal, Sneed's, Crittenden county, •-.---- 164 

Coal, Stinson creek cannel, section of, - 362 

Coal, Tt-rry's. 332 

Coal, Triplett, Daviess county, analybia of, 168 

Coal, twin, - ---•- 366, 368 

Coal, Union company's, --.-^--- 243 

Coal, Walker's, Muhlenburg county, .-•-.- 247 

Coal, Watsiin's, Union county, -- 317 

Coal at Winn Hill, 321 

Coal, Wolf Hill, Daviess county, analysis of, • • • - - 167 

Coal, Charles Woodruff, bank, 336 

Coal, Wuolrich's, Christian county, analysis of, Ac, - - - 149, 330 

Coal, Wnghi's mountain, 219 

Coal, Youghiogheny, of Pennsylvania, analyMs of, - - • - 287 

Comparison of Kentneky and Pennsylvania coal measures, - - 60 

Copper ore, Estill county, -----... 6:, 162 
Crab Orchard mineral springs and salts, • . - . 233 to 239 

Creel white sulphur water, Marion county, 77 

Crittenden county coal, (Sneed's) analysis of« - • • • • 164 
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Cambcrland county soil, analysis of, * - - - • • 155 

Cumberland mines coal, Pulaski county, 257 

Cushing's coal, ---------- 357 

Daviess county coals analyses of, .----*- 167, 158 

Daviess county soil, analysis of, -..---. 156 

Devonian slate, Bullitt county, 93 

Diggings, aboriginal, ..------. 366 

Dollison's coal bank, section at, - <- - - • - - 319 

Dorris' coal bank, section at, 319 

Doziers' hill, ^ 334, 338 

Draining the soil, .-.---•*. 26 

Drakes' creek, coal measures at, 327 

Drift, 360 

Edmonson county iron ore, Nolin Furnace, .... - 159 

English cannei coal analysis of, ----- -^ - 56 

Epsom spring, Trimble couniy, --j-.-. 79 

Equivalency of Kentucky coal measures, . • . . ^ 60 

Estill county copper ore, 182 

Falls of the Ohio, section of rocks at, <fec., 97 

Fallow, influence of on the soil, 20 

Fayette county, beech ridge soils and rocks, <S:c., . - - ]62 to 171 

Fleming and Lewis counties, --•---. 349 

Fluor spar, Franklin county, 114 

Forest growth of Campbell county, -..--. IQ9 

Forest grow ih of Harrison and Scott counties, .... ] ]q 

Forest growth of Pendleton county, - 108 

Fox Kun coal bank, section of .-.--.. 333 

Frankfort, section near the arsenal, 112 

Franklin county geology, forest growth, «fec., 110 

Franklin county limestones and soils, - <* « - ^ 172tol77 

Gallatin county, geology of, -------- 106 

Gordon coal bank, -.-.-*--- 34 1 

Grant county geology of, ----'--- - 106 

Grassy Creek Furnace, --•- 3^9 

Grayson couniy iron ore and limestonei - ^^ • • • • 207, 208 

Green crops, plowed in, -- 17 

Greenup county iron ores, pig iron, slag, coal and limestones, - 177 to 207 

Greenup and Carter counties, topography of, 349 

Greenup Furnace, coal near, - - - • - - -371, 372, 374 

Greenup Furnace iron ores, 184 

Grigsby's white sulphur water, Kelson county, .... 77 

Grindstone grit, 367 

Gum branch cnal, -.-.---.. 364 

Haddock's cannei coal, yield of oil Ac, 65,217 

Hamby's coal bed, 331 
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Hancock county coals, ------- 

Hardinsville sulphur spring, Franklin county, 

Harrison and Scott counties, geology of, - 

Harrodsburg saloon spring, Mercer county, ... 

Harrod's crtrek, Jefferson county, section at, - 

Hemp adapted to blue Jintestone soil, .... 

Hemp not so exhaustive as wheat, corn, and tobacco, 
Hillsboro', New Brunswick, coal analysis of - - 
Hood's creek, section at, .-.-.. 

Hopkins county coals, - - - - . . - 

Howell mineral spring, Hardin county. - - - - 

Hydraulic limestones, 70, 71, 72, 92, 97, 98, 99, 102, 104, 

Hydraulic limestone, near Elizabeth town, ... 

Hydraulic limestone, Orayson county, .... 
Hydraulic limestone, Jefferson county, - - - - 
Hydraulic limestone, Ohio county, .... 

Hydraulic limestone, Tarnowitz, 

Hydraulic limestones, Trigg county, • - - - 
Ice-house coal, Mulford's mine, Union county, analysis of, 
Illinois prairie soil, analysis of, - * - - - 
Iron Furnace slags, Bellemont Furnace, Bullitt county. 
Iron Furnace slags, Buena Vista Furnace, Greenup county. 
Iron Furnace slags, Caroline Furnace, Greenup county, - 
Iron Furnace sUgs, general table of, • - - • 

Iron in the soil, 

Iron ores, 

Iron ores, Bellemont Furnace, Bullitt county, - - . 
Iron ores, Bullitt county, ...... 

Iron ore, (carbonate) Butler county, analysis of, 
•Iron ore, (carbonate) Button-mould knob, Bullitt county. 

Iron ore, Campbell county, 

Iron ores, carbonates, general table of, - 

Iron ores, carbonate of iron, Whitley county, - • • 

Iron ores, carbonates of iron, Greenup county. 

Iron ores, carbonates, Laurel county, .... 

Iron ore, carbonate, Pulaski county, . • • . 

Iron ores. Carter county, ••...- 

Iron ore, Clinton county, analysis of, - - " - 

Iron ores, Edmonson county, 

Iron ores, general remarks on, ..... 

Iron ores. Grassy creek Furnace, 

Iron ores, Greenup county, -.-... 
Iron ores of Kenton Furnace, ..... 

Iron ores, Laurel county. - . . - 
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Iron ores, limonites, Whitley county, 277, 478 

Iron ores, Kmonites, general table of, jtH^, 296 

Iron ore, limonite, Grayson county, 207 

Iron ores, limonite, Trigg county, . . 262, 263 

Iron ore, Umonites, Union county, 270, 27 1 

Iron ores, Lincoln county, qq^ 243 

Iron ores, Monroe county, ^^ 246 

Iron ores, Ohio county, 66^ 261 

Iron ores, Pulaski, county, ^g^ 268. 

Iron ores, Trigg county, 66, 262, 263 

Iron ores, Warren county, 66, 270 

Iron ores, Wayne county, 67, 271 

Iron ores, Whitley county, 67, 276 to 278 

Isinglass glade, section at, 326 

Jackson's coal, Ohio county, 264 

Janes' mineral spring. Washington county, 76 

Jefferson county, geology of, 97 

Jefferson county soils and limestones, ...... 220 to 228 

Jefferson county soil, 32, 43, 220 to 227 

Jefferson county water-Kme, 220 

Jesse's (Reuben) mineral water, Woodford county, - . « . $1 

Kenton county, geology of, 107 

Kenton county, soil and growth, 108 

Kenton Furnace iron ores, 204 

Kenton Furnace, sections near, 37O 

Kenton salt well, Tygert's creek, S66 

Knob formation, Bullitt county, 95 

Knob region soils, -- 46 

Lamb's creek coal, - -" 322 

Land's coal, 312 

Laurel county iron ores and soil, -228 to 231 

Laurel Furnace iron ores, limestones, and iron, .... 1 37 

Lawrence county coals and limestone, 230, 232 

Lead lodes of Crittenden and Livingston counties, • - - - 3] 6 

Lesmahago Cannel coal, analysis of, 68 

Licking river, 349 

Liebig's experiment, on barren soil, 16 

Liebig's theory of agriculture, - 23 

Lime, action of, on the soil, 20, 24, 124 

Limestones, Anderson county, analyses of, 131 

Limestone, bird's-eye, 113 

Limestone, blue, Fayette county, 166, 169, 170 

Limestone, blue, from Woodford county, 279, 280 

LimtfStones, Bullitt county, analyses of, • 95, 143 

Limestone, ferruginous, Lawrence county, 233 
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Limestones, Franklin county, 172 

Limeslones, general remarks on» - - - 67, 69, 70, 71, 72, 95, 127 

Limestones, genera] table of, 295, 296 

Limestones, Greenup county, - - - - • - 178to 2U7 

Limestones, hydraulic, 70, 71, 72, 92, 97, 98, 99, 102, 104, 208, 220, 252, 

263, 264 
Limestone, hydraulic, near Elizabeth town, . . . , . 92 

Limestone, hydraulic, Ohio county, ----.. 252 

Limestones, hydrnulic, Trigg county, -••••- 263, 264 

Limestones, Jefferson county, ...... 220 to 228 

Limestones, magnesian, Oriroes', <fec., . • . * . 69, 127, 168 
Limestont- quarry near Pennsylvania Furnace, .... 373 

Liiuestone used as fiux at Bellemont Furnace, - • - - 141 

Lincoln county mineral springs and salts, .... 233 to 243 

Little pandy river, section at, ....... 351 

Lithographic stones, --.---..- 99 

Livingston county, coal and coal beds, • 243,314 

LItfwellen coal bank, section at. Union county, - • • - 316 

Lofland coal bank, section at, 319 

JjOgan county, sub -soil, 244 

Lunatic asjlum, Lexington, sulphur well, • • • . • 171 

Magnesium, chli^ride of, action of on animal economy, ... 80 

Magnesian limestone, 69, 127, 168 

Magnesian UmeslODe, Bullitt county, analysis of, • • • - 143 

Mammoth well, Nelson county, .••-.«• 77 

Marl, Union county, . 267 

Marston Hall coal bank, • 343 

MHnures, preservation of, ••--••.- 19 

Mayhall's, Judge, cost, analysis of, 209 

Milk sickness confined to a peculiar Geological region, - - - 39, 73 

Milk sickness, 39, 73, 80 

Millstone grit, &c., 314, 321, 328, 366 

Mineral food of plants, 11,13,18 

Mineral pitch, or bitumen, analysis of, ----- • 138 

Mineral spring, and well waters, 73 

Mine-al spring, alum spring, -• 74 

Mineral spring, Bedford, Trimble county, 79 

Mineral spring, Creel white sulphur, Marion county, • » . 77 

Mineral spring Mrs. Hopkins' tested, •.•••. 75 

Mineral spring, Howell, Hardin county, 79 

Mineral spring, Janes' Washington county, - . • • . 75 

Mineral springs of Lincoln county, 233 tp 243 

Mineral spring. Mammoth Well, Nelson county, .... 77 

Mineral spring, Neviens' Sulphur Spring, Lincoln county, - - 76 

Mineral spring, Oliver Spring, Daviess county, .... ^4 
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Mineral sprinpr, Paroquet Spring, 74 

Mineral spring. Rochester, Boyle connty, ..... 75 

Mineral spring, Yates' Boyle county, 75 

Mineral spring, Yelvington, Daviess county, ..... 73 

Mineral water. Big Bone Lick, Boone county, 82 

Mineral water, Big Lick Salphur Spring, Gallatin county, - - 80 

Mineral water, Campbellsville Sulphur, Taylor county, ... 78 

Mineral water, near Olarks' creek Grant county, .... 80 

Mineral water, £psom Spring, Trimble county, .... 79 

Mineral waters general table of, ------ - ^99 

Mineral water, Greenville Spring, Harrodsburg, Mercer county, - 82 

Mineral water, R. B. Grigsbys' White Sulphur, Nelson county, - 77 

Mineral water, Hardinsville Sulphur Spring, Franklin county, - - 81 

Mineral water, Harrodsburg, Saloon Spring, Mercer county, - - 82 

Mineral water, Reuben Jesse's, Woodford county, - - - - 81 

Mineral water Lunatic Asylum, Fayette county, - - - - 171 

Mineral water, Poison Spring, Grant county, 81 

Mineral water. Public Well, Bloomfield, Nelson county, - - - 76 

Mineral water, Washington Bells', Sulphur, Marion county, - • 78 

Mineral water, J. T. Weathers' Well, Nelson county, ... 78 

Mitchell Old field, 339 

Monroe county, iron ore and soil, ....--. 246 

Monroe county p zinc ore, • -• - - - - - 247 

Mount Savage, Carter county, action at, 363 

Mount Savage coal banks, ....,..•. 364 

Mount Savage Furnace ores, - •194tol98 

Muhlenburg county, Airdrie coal, . . . . ^ . ^50 

Muhlenburg county, Eades' coal, -•••... 250 

Muhlenburg county, Roberts' Muddy river coal, .... 248 

Muhlenburg county. Walkers' coal, 247 

Mulford's main coal. Union cpunty, analysis, of, • - • - 268 

Ncvien's Sulphur Spring, Lincoln county, ...... 7g 

New Castle (England) coal, analysis, of, 56 

Nitric acid in rain water, 20 

Nitrification. 19 

Nitrogen assimilation of by plants, 12 

Nolin Furnace ores, d^c, dbc, analyses, of, 159 

Nourishment of plants, theory of the, 10 

Ohio county iron ores, dec, dbc, 251 

Oldham coal bank, section at, 343 

Oldham county geology of, 103 

Oliver spring, Daviess county analysis of, 74 

Ores, --, 65 

Organic analysis of coals, process of, - - - - - 126 

Organic matters in the soil, influence of, 15,49 

49 . 
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Owen county geology of, - 106 

Owsley county cannel coal, ....... 65,217,266 

Paroquet springs. Prof. Smiths' analysis of, - • * - - 74 

Fates' coal, analysis of, -..••••. 210 

Pendleton county, geology of, .•••... 107 

Pendleton county forest growth of, ..*.... 108 

Pennsylvania coal measures,* 60 

Pennsylvania Furnace iron ores, Greenup county, - - • -180,182 

Pennsylvania Furnace, sections near, 372, 373, 374 

Petersburg coal measures at, 327 

Phosphoric acid in soil, - • • • - - . - 24, 47 

Phosphate of lime in soils, &c., • 25, 47 

Pig-iron, general table of, 294 

Pig-iron, Laurel Furnace, Greenup county, • • - • • 67, 1 92 

Pitchner's coal, Ohio county, 252 

Plants, nourishment of, 10 

Poison spring. Grant county, « 81 

Porositv of the soil, - 26 

Prairie soil compared with red soil of Kentucky, .... ]23 

Pulaski county, iron ores and coal, - - 256-268 

Public well, Bloomfield, Nelson county, • 76 

Quartemary soils, 32, 45, 133 to 135 

Raccoon Furnace, iron ores, Greenup county, . • • • • 183 

Bain water, nitric acid and ammonia in, - - - • • • 20 

Ramsay's New Castle coal, analysis of, • • * - • • 68 

Red marly clay, 368 

Red soils and sub-soils, 51 

Reiley's mill coal, 358 

Robinson's coal bank, 342 

Rockcastle river, iron ore, Palaski county, 269 

Rochester mineral spring, Boyle county, 76 

Rocky gap, section of coal bed at,- ---*.• 326 

Rotation of crops, 22 

Rotten sandstone of milk sick region, 38, 39, 73, 81 

Russell county soil, 259 

Rust in grain, supposed cause of, 60 

Salt springs, Owen ceunty, 107 

Salt well, Kenton, on Tygert's creek, 366 

Salt wells. Little Sandy, 366 

Sandstones, Bullitt county, analyses of, 144 

Sandstones, general table of, 294 

Sandstone* Knob Formation, Bullitt county^ ..... 72 
Sanditone, ("Rotten,) of milk ttck region, - - • - 38, 39, 73, 81 

Sandy soil, improvement of, •..•*•«• 25 

Scotch eanncl coah analyses of, 57 

Seoct tad Haniaon ooquUm, geology of, 109 
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BcHrs' coal, Pulaski county, .... 

Section of Arnold's coaj bank, ... 

SfCiion in road from Ashland to Clinton Furnace, 

Section at Barney's ridge, .... 

Section at Barrett coal bank, . • . - 

Section of Bart. Si^k coal bank, ... 

Section at Bear Wallow, . - - - 

Section at Beliefont Furnace, ... 

Section of black band, bed of Stuart's creek, - 

Section five Hnd a half miles above Brandenburg, 

Section, Brfckinridge county, W. of Sinking creek, 

Section at Buffalo creek, ... 

Section, bullitt- mould knob, - • - 

Sections on Cane Run, - . - - 

Section of Catlctt's creek coal. 

Section on Clear creek, Marston Hall coal. 

Section, near head of west fork of Clover creek, 

Sections near Clinton Furnace, 

Sections, near Concordia, Meade county. 

Section of Dr. Cushing's coal bank. 

Section at Dorris and Dollson coal banks. 

Section at fulls of the Ohio, ... 

Section near Floydsburg, Oldham county, 

Section Fox Run coal bank, . . - 

Section four miles above Glens Adit, Meade county. 

Section at Glens Adit, above Boonsport, Meado county, 

Section at ore bedH, Grassy creek Furnace, 

Sections near Greenup Furnace, ... 

Section at Uarrod's creek, Jefferson county, - 

Section at Hood's creek, .... 

Section of bluff below Indian creek. 

Section at Isinglass glade, .... 

Section near Mr. Jacob's House, . - - 

Section on Kentucky river near Arsenal, Frankfort, 

Section, knobs of Bullitt county, ... 

Section on Kentucky shore, opposite Leavenworth, 

Section at Llewellen coal bank, Union cgunty. 

Section at Lofland coal bink, ... 

Sections at Mt. Savnge, Carter county, - 

Section two miles above North Hampton, 

Section at Himm Oldham coal bank, 

Section at P. M. Robinson's coal bank, • 

Section of coal beds at rocky gap, - 

Section at Little Sandy river, 

SectUm tt«Ar Sjpringfield. 
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Section at Star Fiiraace, Carter county, .... 
Section of Slinson creek cannel coal bed, ... 

Section, Buccession of sub-carboniferous rocks in Breckinridge, 

and Hardin counties, - 

Section of twin coal. 

Section at Wa toon's bank, Union county, ... 

Sections on White Oak, near Kenton Furnace, 

Section at Williams' creek tunnel, - - - - • 

Shale, Breckinridge county, analysis of, - 

Sick spots in Franklin county, . • - - - 

Silica in the soil and in plants, ..... 

IKlicious mudstone, of beech flats, .... 38, 39, 

Silicious shale, dec, beech ridge, Fayette county, 

Simpson county red sub-soil, .---.. 

Singleton's coal, 

Slate, black Devonian, Bullitt county, analysis of. 
Soils marls, d^c, general table of, - ... 
Soils, from various Kentucky formations, compared. 

Soil, action of lime upon, 

Soil from Adair county, analysis of, .... 

Soil analysis, utility of, 

Soils from Ballnrd county, analysis of, - 

Soils from Barren county, analysis of, - 

Soil from the Barren limestone, • . • . • 

Soils, from beech ridge, Fayette county, ... 

Soil, stiff clay, of the black Devonian shales, . . • 

Soils, blue limestone, 30, 32, 39, 47, 130, 160, 166, 167, 173 

Soil, blue limestone, cause of stiperiority of, • 

Soils of Boone county, 

Soil, Christian county, analysis of. 

Soils, Clarke county, (Dr. Martin's) analyses of. 

Soils, Clinton county, analyses of, 

Soil from coal measures, ... 32,44, 47, 147, 1 

Soils, comparison between Woodford and Jefferson counties. 

Soil, Cumberland county, analysis of. 

Soil, Daviess county, analysis of. 

Soil, drainage of, • 

Soils, elements of. 

Soils, Franklin county, - 

Soil, Illinois prairie. 

Soils, influence of cropping upon, 

SoiN, influence of faIlo# on, - 

Soils, influence of organic matters in. 

Soils, influence of hubjaceut rock formations on. 

Soil, inflaence of tillage on, . - • . 
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Soil, iron in, - . . - . 

Soil from Jefferson county, ..•..- 34, 45, 

S >i) and forest growth of Kenton connty, 

So\U from knob region, ---••• 

Soil, Laurel county, 

Soil, Liebig's experiment on barren, - - . 

Soil, Logan county, -. 

Soils, mode of collection of, for analysis, - « 

Soil. Monroe county, 

SoiU and sub-soils. <fec, O'Bannon's, Jefferson county, 
Soil, Mr. Harris', Ohio' county, . - - . 
Soils, phosphoric acid and pho<tphate of lime in. 
Soils,, porosity of, and action of air on, . . • 
8<iil of the prairies compared with red soil of K«*ntucAry, 
Soils from quaternary formation, - - - • - 38, 46, 
Soil. Russel county, - - - - 
Soils, sandy, improvement of, - 
Soils, silica in, - - - - • 
Soils, from upper silurian formation, 
Soil Simpson county, red sub soil, 
Soils, from sub-carboniferous formation, 45, 49, 129, 136, 153, 155, 244, 246, 

259, 260, 272, 286 

Soils. Union county, - 264, 265, 266 

Soils, upper and lower silnriin compared. 

Soils, utility of chemical analyses of. 

Soils, Wayne county, - - - . 

Soil, White Oak ridge, Jefferson county, - 

Soils, Whitley county, . - - - 

Soils, Wood lord connty, . - - 

Springfield, section near, ... 

Star Furnace, Carter county, section at, - • • - - • 353 

Stinson creek cannel coal bed, section of, 352 

Stratigraphical Geology, .-----.. 86 

Stuarts' creek black band bed, • . i. . . « « 344 

Sttb'carboniferous limestones, - - - - - - - 313 

Sub carboniferous rocks in Breckinridge, Meade and Hardin counties, 86 

Sub -carboniferous rocks dsc, knob formation. Bullitt county, - « 93 

Sub-carboniferous soils, 45,49, 129, 136, 153, 165.244,246,269,260,272.286 
Sub soil, of blue limestone region, - - 31, 41, 151, 166, 167, 283, 284 
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Sub soils, red, Fajette county, - - " - 

Sub-soil plowing, - 

Sulphur Well. Lunatic Asylum, Fayette county, 

Sulphuric acid in soils, 

Table of composition of carbonate of iron ores, 
^able of composition of cbals, • • " • 
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Table of iron furnace slags, ... 

Table of romposilion of limestones, 

Table of composition of limonite ores, 

Table of composiiion of mineral waters, - 

Table of composition of pig irons, - 

Table of composition of sandstones. 

Table of composition of soils, marls <kc.. 

Table of composition of vegetable asLes, 

Tarnowitzhadraulic limestone. 

Tar spring. Edmonson county, bitumen from, 

Terry and Campbell's coal, - - - 

Tillage of ibe soil, influence of, 

Timber of Carter county. 

Tobacco, potash in the ashes. of, 

Tobacco quatenary soil adflpted to. 

Topography of Carter and Greenup, Bourbon, Bath, Fleming, and Lew 

is counties, ------- 

Topographical geological report, introductory letter. 

Topography of Hopkins, Crittenden, Caldwell, Christian and Render 

son counties, - - - • 

Trimble county, geology of. - 
Trigg county iron ores and limestones, - 
TripletU' creek, - - - - - 
Twin coal, section of, - - • • 

Tvgerts creek, 

Union company's coal, - - - - 
Union county soils, marl, and coals. 
Upper Silurian soils, . - - - 
Upper and lower silurian soils compared, 

Vine, culture of, 

Wnlker's coal, Muhlenburg county, 
Watson's coal bank Union county, section at, 
Wayne county iron ores and soils, - 
Weathers (J. T.) well water. Nelson icounty, 
Weyross* cannel coal, analysis, of, - 
Whitley county soils ang iron ores, • 

Wigan cannel coal, analysis of, 
William's creek Tunnel, section at, 

Winn hill coal, 

Woodford county soils and limestones, • 
Woodford and Jefferson county soils compared 
Woold ridges coal bank, 
Woodruff coal bank, - - • • 
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TeWington Spring, Daviess county, analysis of, - • - - 73 

Tougbiogheny coal, of Pennsylvania, analysis of, - • - - 287 

Zinc ore, Monroe county, 68, S47 

Zinc, sulphuret of^ Franklin county, 114 
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